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PREVENTION OF RAILWAY ACCIDENTS. 

ON THE PREVENTION OF THE BECUBRENCB OF RAILWAY ACCI- 
DENTS BY THE ESTABLISHMENT OF ELECTBIC TELEGBAPHS 
AND THE USE OF SIGNAL FIBBS. 

The last month has been fatally distinguished by several 
severe accidents on railways, particularly by one at Nottingham, 
where, from the collision of two trains during the fog, several 
lives have been sacrificed, in addition to severe injuries in- 
flicted upon individuals. In consequence of the neglect that was 
exposed by this inquiry, the public attention has been strongly 
directed to the necessity of the Railway Companiesr adopting 
some more efficient means of counteracting those dangers which 
the weight of the engines travelling at so rapid a rate must 
cause ; but though the press, with scarcely an exception, has 
been indefatigable in pointing out these evils, it is painfully evi- 
dent, from the evidence, as detailed at the inquest, Uiat no efforts 
have been made by the directors ; instructions, it is true, are 
given to the servants, but with the continual change to which 
such extensive establishments must be exposed, very little 
reliance can be placed upon their attention to the elaborate 
code framed to meet every variety of accident. From the 
power which the crown begins even now to exert over these 
gigantic monopolies, we can alone hope for the adoption of 
those remedies which science could afford, and of which the 
directors on this line of railway are clearly not aware. The 
late accident was due entirely to the fog ; it was proved no 
object could be seen beyond a/ few yards, and amidst the con- 
flicting evidence, we can learn that the signal to stop was not 
heeded. Colonel Pasley examined the place where the accident 
occurred, and a letter has been published from that officer, 
attaching blame to an engineer, Mr. Lightfoot, but had govern- 
ment, for this inquiry, as for that of the late coUieiy explosion, 
VOL. II. — N. s. B 




2 PUKVKNTION OF RAILWAY ACCIDENTS. 

secured the assistance of Professor Faraday, more confidence 
would have been placed by the directors and the public in the 
suggestions made by one so distinguished as a chemist and a» 
a philosopher, than by any officer, however skilled in mathema- 
tics and fortification. Had any chemist assisted at this painful 
inquiry, some explanation might have been given why the 
servants were not provided wiUi the extremely ingenious and 
valuable signal light, the invention of Mr. Cowper, of King's 
College. The accident occurred through the impossibility of 
detecting through the fog the injured train; it will be seen that 
for such a case this invention is particularly adapted, and the 
experiments which were publicly made on the Great Western 
Railway, would, even in the absence of the high name of its 
inventor, free it from the supposition of being firom its 
apparent impracticability unworthy of a trial. Mr. Cowper 
filled a glass globule with sulphuric acid, and surrounaed 
it with a coating of chlorate of potash and sugar communi- 
cating to a small quantity of gunpowder; when by any violence 
this glass globule is crushed, the sulphuric acid, on coming 
into contact, instantaneously fires the chlorate of potash and 
sugar, and the flash and report of the powder is the signal im- 
mediately to stop. Of course it may be urged that amidst the 
roar of the steam no report could be distinguished, nor would 
the men, dazzled by the glowing fire of the furnace, be very 
likely to notice the flash. These objections could be met only as 
Mr. Cowper met them, by the production of facts — every precau- 
tion was taken to avoid even the slightest approach to collusion, 
the engineers and stokers were not forewarned^ and the most 
rapid trains selected for the trials, and the result would indeed 
appear conclusive ; wherever the signal light was laid down, 
the flash was distinctly seen and the report heard. When the 
experiments were first made, complaints were made by the 
engineers that they had been fired upon, and threats of legal 
proceedings were received firom farmers adjoining that portion 
of the line where the experiments were tried, who observed, that 
the tranquillity of the cattle, accustomed to the noise of the 
engine, was disturbed by sounds of a different character. 
These experiments clearly shewed that men accustomed to the 
working of the engine, are able to distinguish sounds ; a power 
which the traveller stunned by the noise, and unable to hear 
the voice of his friend, is little able to give him credit for. 
Assuming a case exactly similar to that on the Nottingham 
line, the engine injured, and the fog so thick as to destroy all 
vision beyond a few yards, two good runners could within five 
minutes have placed a few of these on the line 1000 yards on 
each side of the train, and no accident could have occurred. 
The furnishing the guard and engineers with a few of these 
would have involved no expense, and we regret to find that all 
who gave evidence on the inquest appeared ignorant both of 
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the existence of such an invention, and of itB trials on the Great 
Western line. Even under the most unfavourable circum- 
stances this signal light is most valuable ; when the fast train 
is behind its time, passing at its most rapid rate, darkness being 
joined to fog, and in defiance of the cries of the men and the 
lights, stations are often missed, no such accident could occur : 
the darker the night, the more distinct is the flash always noticed ; 
and at this the signal invariably to stop the steam could be 
tnmed to reverse the wheels. Indeed, even where there is the 
most perfect electric telegraphs, some such sigpaal must be 
used, for though every one at the station may be aware of the 
stoppage on the line, the ordinary methods of signals are not 
daring the fogs available to direct those ob the engine, and the 
human voice is useless. 

The jury on the late occasion abandoned fixing any penalty 
on the Company, by deodands, which from some legal inform- 
ality w^e always evaded, but have found a verdict of man- 
slaughter against the engineer and servant, and have recom- 
mended the adoption on all railway lines of the electric tele- 
graph, and a few years will doubtless see this suggestion carried 
out : on the Blackwall Railway every train is started by the 
telegraph, and on no line has there been fewer accidents. All 
electric telegraphs, and nomen illis multitudo, depend upon the 
laws that electricity, motion, and magnetism being given, — ^the 
union of two always gives the third,— magnetism and motion 
give the electricity of Professor Wheatstone, and electricity 
and magnetism give motion to his index. Electricity and mo- 
tion produce magnetism, and give rise to another system of 
telegraphs, which in another number we propose to explain 
by diagrams, and shew the relative merits of Professors Bain, 
Morse, and Wheatstone. To all electric telegraphs there exists 
this serious objection, the wire requires being insulated, there- 
fore they are.much exposed to injury ; an idle person could at the 
moment when the telegraphic communications would be most 
required break the wire; in case of accident on the line, they 
could hardly indeed escape destruction, and the telegraphs would 
be at this most trying time unavailable, several hours would 
indeed be spent before the seat of injury was ascertained. 
Burying the wire in the earth for a short distance does not in- 
terfere with its action, but when for a long distance the damp 
acts upon it, and the electricity is conveyed away by the cross 
currents. This serious evil has been attempted to be combated 
by Professor Wheatstone, but hitherto without success ; every 
kind of tarnish, pitch, &c., has been tried, but through all the damp 
after a short time pierces. The high name the Professor bears 
is a guarantee that nothing which modem research has brought 
forward has been left untried ; still so important is this subject 
that we trust efibrts Will still be made — we have indeed lately in- 
spected one experiment by which we hope this result will be 
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obtained, and also a connexion thus opened for communicating 
with the continent, by laying lines beneath the surface of the 
sea. The expense at the present moment for ordinary tele- 
graphs is between 3000/. and 4000/. per year, and the great 
misfortune is, that, notwithstanding this expense, there are no 
means of using them during nights, or in weather the slightest 
degree foggy. This is a most serious evil, indeed so fatal was it 
at first deemed, that various experiments were made by passing 
lights through red, yellow, and blue glasses, to establish some 
communication, but at a distance of a few miles the lights so 
completely blended as to render it useless. Signal fires were 
found very objectionable, every accidental fire gives an alarm, 
and after having been several times roused without cause, the 
watchmen are apt to overlook the real signal fires ; but in foggy 
nights these would not be seen beyond a few thousand yards. 
This was, during the last war, much felt, and should any such 
calamity now happen, the power the French Government will 
possess of landing, by powerful steamers, troops simultaneously 
on different points of our coast, will render this a subject of 
national importance. Electric telegraphs are open to very 
great improvements ; in addition to efiectually securing the 
wires from injury, some increase of power would appear very 
desirable ; the weight of a large fly would at present be nearly 
sufficient to stop them. Though for political purposes they 
are invaluable, we fear that their adoption would not alone 
secure us from collisions. One of the greatest advantages 
which wil) be secured by the general adoption of the Atmo- 
spheric Railway is, that the fearful calamities with which the 
columns of our newspapers have so lately abounded, cannot by 
any possibility occur. 



ON THE NATURE OF PYROGEN* (THE ELECTRIC 
FLUID) AND CAUSES OF COMBUSTION. 

By John Joseph Lakb. 

Electricity has been described as " the name of an unknown 
natural power ^ which produces a great variety of peculiar and 
s^^irprising phenomena." But there is very good ground for 
supposing that it is something more than a mere power. 

■ The term Pyrogen is here applied to the electric fluid, because there 
appears to be a degree of indefiniteness in the terms electricity, electric fluids 
&C. And as it is hoped that sufficient evidence is produced in this memoir 
in support of its materiality and existence as a chemical body, it might be an 
advantage if this or some similar name was adopted. Electrine might have 
been used ; but as the fluid has no more connexion with amber (cXcierpoi/) 
than many other substances possessing like properties, I have chosen to pro- 
pose an entire change of name ; and as it bears the greatest resemblance to 
Are, and seems to have a most intimate connexion with that element, the 
word Pyrogen is submitted and here used. 
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It is by the mechanical effects of air, more thun any thing, 
that we know it to be matter, or rather these are the plainest 
evidences of its materiality. In like manner we may infer that 
the electric flufd is matter, for it produces more extraordinary 
mechanical effects than air, and is, under certain circumstances, 
even visible to the naked eye. 

It is a self-evident fact, or one, at least, confirmed by uni- 
versal experience, that an immaterial body cannot produce me- 
chanical effects upon matter. But the electric fluid does so ; 
for instance, it will reduce the strongest oak to splinters, and 
some substances to powder ; it has also frequently, in striking 
baUdings, removed large blocks of stone out of their places, 
drilled holes in metal vessels, and produced earthquakes. 
These are not the result of the operation of an immaterial 
power. The like is not produced by gravitation, which is 
such a power or principle ; neither can any thing that is 
not materia] produce the expansion that is felt on passing a 
pyrogenic shock through any part of the body. 

I was led to deduce this theory of the material nature of this 
elemeiit) and also that it enters into the composition of many 
natural substances, and is evolved on their decomposition, or 
formed on or during their transformation, by making the fol- 
lowing experiment. Taking a common half-pint tumbler, and 
using every precaution by cleaning it well to insure the insula- 
tion of its contents, I put into it a small galvanic arrangement, 
consisting of a plate of zinc, 2 in. by 4, with double coppers. 
On completing the circuit by wires in the usual manner, and 
insulating them also, and pouring in the acid solution, the 
galvanometer indicated an electric current. 

. The insulation of the contents of the glass and the wires 
completing the circuit being as perfect as it was possible to 
make it, Uie fluid developed could not have proceeded from 
without. Neither could it be a primitive substance created by 
the chemical action of the contents of the glass, but must have 
existed in them before the experiment, and been formed by a 
fresh combination of the released elements, unless it was one of 
the released elements themselves. 

The water of the solution is decomposed in a galvanic ar- 
rangement like that under consideration during the action of 
the acid upon the zinc; the acid combines with the zinc, 
forming sulphate of zinc, but the copper is not affected. 

Knowing that water is formed by the union of oxygen and 
hydrogen on the application of pyrogen (electricity), we at once 
arrive at the origin of it on the decomposition of water ; for as 
it enters into its formation, when it is resolved into its elements 
the fluid must be released. 

A difficulty arises here, because oxygen and hydrogen may 
be united, and water formed, by the application of a candle, 
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or any light, as well as pyrogen. This renders it necessary to 
allude a little to the nature of combustion. 

Combustion results from the union of gaseous bodies by 
means of pyrogen, for a mixture of oxygen ^and hydrogen 
explodes on the application of a pjnrogenic or electric spark. 
Many other substances also ignite by friction, which produces 
pyrogenic excitation. On this principle the North American 
Indians, on the western coast, obtain fire by the rapid motion 
of a stick in a block of wood ; and it will be invariably found 
that without the presence'of pyrogen combustion does not take 
place. The light of a lamp or candle arises from a certain 
quantity of it being rendered visible on, and causing, the com- 
bustion or union of the hydrogen, that is produced from the 
decomposition of the oil or fat by the heat, and the oxygen of 
the atmosphere. 

Every method adopted to obtain fire results from the opera- 
tion of this principle ; whether the common flint and steel, the 
American Indian method referred to, or the various improve- 
ments which modem chemists have made in the shape of luci- 
fers, congreves, and the like. They all show the necessity of 
pyrogenic excitation to )>roduce ignition which is obtained by 
friction. 

The whiteness of the flame of a candle or lamp results from 
the carbon that is generated from the wick, for when the latter 
is not burnt the flame is blue, as may be perceived in a spirit 
lamp, in which, if a portion happens to protrude into the flame, 
it is consumed, and the flame is invariably white at that part. 
When pure hydrogen explodes, the flame is blue. 

There is also strong evidence that pyrogen is an essential and 
active agent in combustion, in the fact that fires and candles 
bum very dull in damp weather, at which time there is much 
less of it in the atmosphere than in dry frosty weather, when 
fires and lights bum with much greater brilliancy than common. 
The only other causes that could by possibility produce this 
effect, are the presence of a more than ordinary quantity of 
oxygen in the air, or the moisture in damp weather decreases 
the brilliancy of combustion. As to the first, it is a well esta- 
blished fact that the oxygen and nitrogen of which the air is 
constituted are always in the same proportions, whether on the 
tops of mountains or the depths of valleys, at the equator or in 
the northern regions, in summer or in winter, so that there 
cannot be at any time a superabundance of oxygen to produce 
this effect, and any chance quantity of it in an uncombined 
state that might be floating about could not produce a general 
effect. The only way in which oxygen causes a fire to bum 
brighter at one time than another, is by applying a blast or cur- 
rent of air, by which means more air is decomposed and oxygen 
consumed in a given time. With respect to the second sup- 
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posed cause, fires buni dull in damp weatber in bouses and 
rooms where it would be impossible for a quantity of moisture 
sufficient to produce such an efiect to exist, on account of the 
warmth that prevails in them drying the air. 

This view of the nature and causes of combustion and flame, 
clears up the difficulty above referred to ; for if pyrogen is de- 
veloped in the formation of flame, the application of it in that 
shape to a combustible mixture is the same thing as applying a 
spark. 

The proofs in support of this theory of combustion are far 
from exhausted. The ingenious experiments of Messrs. Pol- 
lock, Gaun, and Mackrell on the ignition of metals in acid 
solutions * go far to establish it. I propose to follow these 
experiments seriatim; 

The acid solution used by these gentlemen to pass the pyro- 
genic current through, was composed of 1 part sulphuric acid 
and 10 parts distilled water, in a common drinking glass that 
held about a pint 

Experiment 1. Fine iron wires (No. 26) were attached to 
the terminal wires of the battery. That connected with the 
positive was first immersed in the solution, and the circuit was 
completed by the immersion of the negative wire. The latter 
burnt with a beautifiil reddish flame. This would seem to 
result from the following cause. Hydrogen and pyrogen being 
released at the negative pole on the decomposition of the water, 
and the oxygen of the acid having a greater affinity for these 
than for sulphur, the acid is decomposed, the sulphur is depo- 
sited on the negative electrode^, and the released gas combining 
with the hydrogen and pyrogen, combustion takes place^ 
When the experiment is reversed and the negative wire first 
brought into the solution, the circuit being completed by the 
positive, the latter became red hot to the extent of an inch 
and a half under the solution. This resulted from the accu- 
mulation, as it is called, at the poles of the unconnected pile, 
rendering the pyrogenic current more powerful when contact is 
first made than at any time during its continuation. No flame 
appeared at the positive pole, there being no hydrogen present, 
all that obtained having escaped at the negative electrode. 

Experiment 2. A platinum plate an inch long by half an 
inch wide being attached to the negative wire, and a small iron 
wire at the positive, the platinum being first immersed in the 
solution, and the circuit completed by the positive wire, it be- 
came red hot an inch and a half under the solution, as in the 
last experiment, and firom the same cause ; but when it was 
only brought into contact with the surface of the solution it 
fused, which was prevented when it was immersed. 
Experiment 3. When the iron wire was placed at the nega- 

• Proceedings of the London Electrical Society, 1841-2, p. 6. 
^ Polytech. Rev., April* 1844, p. 227, and Electrical Magazine. 
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live end of the battery and the platinum at the positive, the 
platinum being first put into the solution and the circuit com- 
pleted by the iron wire, the latter burnt with a red flame. 
This resulted from both oxygen and hydrogen being present at 
the negative pole, as in the first experiment. 

Experiment 4. A fine copper wire was attached to the po- 
sitive terminal, and a platinum plate to the negative. The 
platinum being as usual first immersed, and the circuit com- 
pleted by the insertion of the copper wire, the latter was heated 
an inch under the water. The cause of there being no flame is 
the same as in the former experiments, for the copper wire 
being at the positive electrode, no hydrogen was present to pro- 
duce it. But when the experiment was reversed, and the copper 
wire placed at the negative termination and the platinum at 
the positive, the latter being first immersed and the circuit 
completed by the former, the copper or negative wire burned 
with a bluish flame, oxygen and hydrogen being, as before, 
present at that pole. 

Experiment 5. A slip of zinc was used instead of the copper 
wire, and with the same results ; for when placed at the positive 
termination, and the platinum at the negative, and the latter 
being first immersed iu the solution, the zinc was heated an 
inch below the surface of the liquid, but when the zinc was 
placed at the negative, the platinum at the positive, and the 
latter first immersed, the zinc at the negative burned with a 
purple flame, hydrogen being present, as before, at that pole. 

Experiment 6. With platinum at the positive and sulphuret 
of antimony at the negative, the platinum being first immersed, 
the antimony or negative electrode fused or inflamed, depositing 
on the glass and surface of the solution an orange colored 
powder resembling Kermes' mineral. When the sulphuret was 
at the positive, the platinum at the negative, and the latter first 
immersed in the solution, white fumes were given off by the 
sulphuret, but it was not ignited, for, as in the preceding expe- 
riments, there was not any hydrogen at the positive polo. 

Experiment 7. When an iron wire was fixed to the positive, 
and a charcoal point at the negative termination, the iron wire 
being first immersed, immediately the charcoal touched the 
solution it became very brilliant. But when the experiment 
was reversed this did not occur ; for when charcoal was at the 
negative hydrogen was present, but not when at the positive. 

Experiment 8 varies in its results from the preceding, in 
that both gases appear at the electrode last immersed, and 
neither at the electrode which first enters the solution ; but as 
this phenomenon does not bear directly upon the subject under 
consideration, it will be unnecessary to enter upon an explana- 
tion of it in this place. Platinum plates of the size before 
stated were attached, one at the termination of each electrode. 
The negative being first plunged into the solution, the circuit 
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was completed by the positive, when the latter became instantly 
heated, having a bluish flame round its edges, no gas being 
given o£r at the negative electrode. When the positive was first 
inserted into the solution, and the negative made to complete 
the circuit, no ^s was given off at the positive, but frequent 
explosions took place at the negative. In the first case the 
positive became red-hot under the fluid ; and in the latter, the 
negative in one instance. 

Mr. Mackrell has since discovered that the same effects result 
if other acids than sulphuric are used \ 

In these experiments, the combustion of the gases could only 
'have resulted firom the presence of pyrogen, for there was no 
other agent present by which that could have been effected. 

This memoir would be very imperfect if I passed over in si- 
lence some of the labours of others bearing upon the subject. 
When my theory of ^^ the diffusion of the electric fluid " first 
appeared ^, I was ignorant of Mr. Sturgeon's experiments ; but 
a friend has since drawn my attention to them. Mr. Sturgeon 
found by his experiments, that '* every vertical column of a dry 
cloudless atmosphere, whatever may be its dimensions, is con- 
stantly electro-polar in one and the same direction, having its 
positive pole upwards.^ ® He adds in a note, — " I have made 
more than five hundred experiments with kites for exploring 
the electricity of the atmosphere ; and in every case Where 
clouds do not interfere, I have found the upper strata positively 
electral with reference to those that are below. I have had 
three, and sometimes five, at different altitudes at the same time, 
and have transmitted sparks from one to another from the top to 
the bottom of the series ; in every case I found the uppermost 
of a pair to be the positively electrized stratum of the atmo- 
sphere, so that if the strata in which the kites were immersed 
were at altitudes corresponding to the series 1, 2, 3, 4, 5, their 
relative electric states would be very conveniently represented 
by those numbers. The experiments were made at different 
seasons of the year, and in every part of day and night. When 
clouds interfere, the distribution of electricity natur^ to an un- 
molested atmosphere is often disturbed.*" 

On the 6th of October last I witnessed an appearance of 
anrora borealis at Belfast, in perfect accordan*ce with Mr. Stur- 
geon*s experiments. I observed it first at half-past 8, p. m., 
when it had the appearance of a very bright bank of light. Its 
situation was due north. At 55 minutes after 8 a stratum of 
similar appearance had formed above this bank, and entirely dis- 
tinct from it, forming an arch firom east to west. From the 
lower stratum two brushes of light ascended, resembling enor- 
mous wheatsheafs in appearance. The western brush remained 

* Proceeding of the London Electrical Society, 1837-40, p. 20. 
^ Polytechnic Rev., April, 1844, p. 227, and Electrical Magazine. 
' Ib.» liay, 1844, p. 263. 
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Yery steady; but the eastern, which was the latest, varied 
much in intensity, and pulsated greatly. During the time I was 
observing it, it once entirely disappeared, but as suddenly re- 
appeared, and a brilliant ball of fire ascended in the midst of it 
with the rapidity of lightning, growing gradually paler until it 
became invisible in the upper stratum. At every pulsation the 
light evidently ascended from the lower towards the npper 
stratum, through which the brushes passed, ascending a short 
space above it, and gradually disappearing. 

In reference to Mr. Sturgeon's experiments, Mr. Pine says, 
in a letter to the secretary of the London Electrical Society, — 
" I now considered the fitness of plants, by their structure and 
properties, for receiving electricity from contiguous and sur- 
rounding bodies. Their solid parts are non-conductors, their 

fluids are conductors; 

"Tbeexperimentsof M.Cavallo, and, more recently and effec- 
tually, those of Mr. Sturgeon, had shown a constant positive 
electricity in the air, as distinguished from the effects of clouds. 
If the atmosphere is, as from experiments it appears to be, an 
immense magazine stored with electricity, and if, as observation 
teaches us, the whole vegetable creation puts forth into this 
magazine myriads of points, it would seem that in the event of 
these points being conductors, their action as such upon the 
surrounding and all-pcrvading electric matter would be inti- 
mately connected with the process of vegetation. 

" Such reflections induced me to present the pointed extremity 
of a blade of grass to the prime conductor of my machine, when 
I was surprised, as well as delighted, to observe that the degree 
of its conducting energy, the brilliancy and constancy of the 
stream of light it received fi'om the positive conductor, far ex- 
ceeded any thing I had ever before observed. I found, too, 
that the vegetable point continued to be illuminated to a greater 
distance than I had ever before seen any point." • 

In confirmation of Mr. Pine's observations may be observed 
the formation or development of carbonic acid by plants ; for 
the electric fluid, or pyrogen, passing through them, would 
readily enter into combination with the carbon of the plants 
and oxygen of the air. For on passing a current of it Irom a 
charcoal point carbonic acid is obtained. 

It has also been found that pyrogen is developed on grinding 
many vegetable and mineral substances in an ordinary coffee- 
mill ; some of them being previously roasted. Amongst those . 
irimented upon are coffee, com, barley, rice, Turkish wheat, 
itnuts, French beans, beans, lentils, vetches, grey peas, alum, 
d, and millet unreasted ; also sulphur, gunpowder, cream of 
LT, gum orabic, sugar, marble, ochre, chalk, green lake, lime. 



' On the electricitj of the atmosphere, and its conuexion with vegPia- 
' — Proceedings ofthe London Electrical Society, 1641-2, part 1, p. 20. 
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loam, sulphate of copper, white lead, vennilioDy umber, rock- 
aliim, verdigris, sand, stone, ashes, common salt and bricks ^ 

The powders were dropped on the plate of a Volta^s electro- 
scope, and caused the divergence of the leaves, and produced 
sparks. The cofifee-mill was large, and speedily ground the 
substances placed in it. Pyrogen or electricity was obtained in 
sufficient quantities to charge a Leyden jar and give shocks. 

I have long since observed the production of pyrogen in 
grinding coffee, but concluded that it resulted from the Aiction 
of the process. I am now, however, led to doubt that fact. It 
is a point worthy of research and inquiry, and doubtless is one 
that will ere long be cleared up. 

These various theories combined together, and supported, as 
they are, severally, by facts and experiments, form one great 
whole. My memoir alluded to, ** On the Diffusion of the 
Electric Fluid,*^ shews that it is'urged, by its own inherent princi- 
ple of repulsion, to the parts of the earth most remote from the 
centre, and it is proved by Mr. Sturgeon^s experiments, that 
this repulsion is so great that the fluid actually rises into the 
atmosphere, and the aurora seen at Belfast seems to have been 
a visible case of this operation. Mr. Pine's theory shews that 
vegetable nature attracts and conducts the fluid, though he 
appears to consider they derive it from the air. According 
to my theory they maynderive it also from the earth, and are 
mainly instrumental in conducting it thence into the atmosphere. 
The existence of it in the composition of water, proves Uiat it 
is also a component part of a great portion of animal and vegeta- 
ble substances, in the formation of which water is an essential 
ingredient. The only point in the above experiment that wants 
fiiither investigation is the development of pyrogen on grinding 
various substances ; for it remains yet to be shown, whether the 
pyrogen that resulted arose from the friction, or from the sub- 
stances themselves, or both. But this deficiency does not affect 
the general theory : for when water enters into the composition 
of any substance, pyrogen must do the same, it being shown 
that it is a component part of that fluid. 

■ Electricity obtained from several substances. — *' Letters from Dr. Ferdi- 
nando EUice, Professor of the Royal University, Genoa, to Constantino 
Dmtone, and from M. Dentone." — Proceedings of London Elect. Soc p. v. 
p. 228. 
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Dear Sir, — Agreeably to the tenor of your letter to me, 
dated the lOlh of this mouth, I herewith have much pleasure in 
transmitting to you a few notes in respect to my humble en- 
deavours to give a safety lamp for our pit men or coal miners, 
premising that I will beep within due bounds, and record no- 
thing in malice. 

Sir Humphrey Davy, in his wort on his safety lamp, remarks, 
at page 7, — *' M. de Humboldt, in 1796, conceived and exe- 
cuted the plan of a lamp for giving light in mines, where a com- 
mon candle would not bum, or produce explosion ; but it was 
founded on the principle of entire insulation from the air, and 
could bum only for a short time, till the air contained within it 
was exhausted." For my own part, I had never heard one 
word of this totally isolated light ; in fact, the account, accord- 
ing to Sir H. Davy, made its appearance in a foreign periodical, 
entitled " Journal des Mines." Could any person presume to 
call this toy a safety lamp? Yet, Sir H. JDavy brought it for- 
ward when he pirated two forms of my original safety lamp, 
and read his first paper upon the subject to the Royal Society, 
towards the conclusion of the year 1815. 

The gist of this was well understood at that time by all per- 
sons who would or could think for themselves. Moreover, I 
called my original apparatus for affording a steady and safe light 
to our coal miners, a " Safety Lamp," and hence the continu- 
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ance of the name given by the father of safety lamps to this 
day. 

In the year 1812, 1 completed the construction of my original 
safety lamp ; and in May, 1813, a paper, entitled " On a Steady 
Light in Coal Mines," by W. Reid Clanny, M.D., was read to 
the Royal Society ; and soon afterwards published in the Philo- 
sophical Transactions. 

Previous to the reading of the above mentioned paper, the 
safety lamp had been experimented upon by Dr. Woollaston, Mr. 
W. Allen, Mr. Pepys, and Professor Berzelius; all of whom 
were members of the Royal Society. * 

In this paper the following paragraph occurs: — 

" I find it needful here to remark that, as far as applies to 
myself, the idea of insulating the light, and also the plan which 
I have adopted of canying it into effect, by the construction of 
the apparatus or lamp, are perfectly original. I may also re- 
mark, that wherever a person can exist from a sufficiency of at- 
mospherical air, this lamp will afford a safe and abundant light, 
from one caudle only, for the space of five hours at least." 

In the jEleport drawn up by the Select Committee appointed 
to inquire into the nature and extent of those lamentable cata- 
strophes which have occurred in the mines of Great Britain, 
A.D., 1835, w^e find the following words, as respects myself: — 
'' The principles of its construction appear to have been practi- 
cally known to Dr. Clanny," &c. Ana at page 28 of the mi- 
nutes of evidence in the said Report, the following words may 
be read — ^being part of my evidence before the said Committee: 
^ I had given a safety lamp to the public, and it had been tried 
in one hundred acres of iuflamipable air, at the exploding point, 
before Sir H. Davy gave any safety lamp to the community." 

The following words may be read at page 11 of the admirable 
Report of the South Shields Committee for investigating the 
Causes of Accidents in Coal Mines : — ^* Dr. Clanny, in this coun- 
try, appears to have been the first man of science that conceived 
it possible to enter into a contest with this destructive element, 
(fire damp,) and, sustained by his unwearied philanthropy, has 
never ceased, for thirty years, to devote his talents and exertions 
to mitigate the horrors consequent upon its explosions.'* 

From the year 1812 up to the period of the introduction 
by myself of my original safety lamp into a very fiery mine, (the 
Harrington Mill Pit, six miles distant from Sunderland,) upon 
the 16th of October and 20th of November, 1815, I had been 
visited by many gentlemen concerned in coal mining, and 
also by men of science, including Sir H.'Davy, Dr. Hamil, 
long Uie chief philosopher of the Emperor of Russia, (my inti- 
mate friend,) and R. Bald, Esq., F. R. S. E., who at that period 
made in the first instance known to me, the augmentation of 
heat as we descend into the bowels of the earth. These gen- 
tlemen not only carefully examined, but also experimented with 
the original safety lamp. 
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We ought, not to be surprised that persons engaged in colliery 
operations were timid in respect to the carrying a light into 
coal mines known to be infested with fire-damp, and hence 
the difficulty of oblaiDing consent for such trials, even when 1 
volunteered to face every danp;er ; and had I not been the first 
to face the danger in 1815, 1 have every reason to be satisfied 
tliat such trial would never have been carried into effect in our 
coal mines. Hence the confidence which all projectors of 
safety lamps displayed from that time to the present. 

It is a subject of felicitation to me, that all of the six 
safety lamps which I have freely given to the public during 
the long period of thirty years, have been, in all respects, truly 
safety lamps, for not the slightest accident has at any time taken 
place in using any of them, even in some of our most fiery 
mines. The construction of my newest safety lamp is exceed- 
ingly simple, whilst the light afforded by one of them is equal 
to that aSbrded by five or six common wire gauze lamps, as has 
been proved by competent experimenters. The nature of the 
gases which are admitted to the dame of this safety lamp may 
at once he understood by simple inspection. 
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It may not perhaps be irrelevant to mention, that the South 
Shields Committee, in their interesting and valuable ^* Report/* 
conclude their remarks on my newest safety lamp in the follow- 
ing words : — ^' In principle and operation it is infinitely superior 
to any the Committee has yet examined.'* 

Dr. D. Boswell Reid, F.R.S.E., in his ''Illustrations of the 
Theory and Practice of Ventilation,'* is pleased thus to express 
himself on behalf of my new safety lamp : — " On the whole, I 
may add, that the lamp introduced by Dr. Clanny, (who had 
the merit of constructing a lamp with which the miners entered 
safely into explosive atmospheres, before any other person in 
this country had directed any attention to this subject,) is the 
most important I have hitherto seen. Dr. Clanny preserves the 
flame upright at all times, by a strong cylinder of glass, which 
enables the flame to^ give more light than that which can be 
obtained from the safety lamp of Davy. It is defended by a 
guard, and I have plunged it into water, .without fracture, after 
using it for an hour in one of the deepest mines in this country. 
It was not blown out by a current that rendered the Davy lamp 
comparatively useless as a source of light. In mines, the intro- 
duction of larger supplies of air, shorter air courses, the use 
of a lamp on the principles recommended by Dr. Clanny, the 
education of the miners, and the use of a carbonometer, appear 
to constitute the more important points that demand attention." 
I take leave to give a few observations which were made at 
a montljy meeting of the Literary and Philosophical Society 
of Newcastle upon Tyne, a few months ago, by my excellent 
friend Dr. Mortimer Glover, Lecturer on Chemistry to the 
Newcastle Medical School, as published in the newspapers of 
the day: — 

^ Dr. Glover gave the preference, in every respect, to the latest 
lamp of Dr. Clanny. In this safety lamp the air is admitted by 
a wire gauze cylinder, through which the products of combus- 
tion also escape* The flame is encircled first by a tube of 
mica, and then by one of thick glass, which latter is protected 
bj a brass cage. 'Ilie great principle of thi^lamp is, that the 
admission of air to the flame is wholly from above. By this 
means (he influence of currents acting laterally is in a great 
measure prevented, and the light being transmitted through 
glass, the wire gauze may be made of that degree of fineness 
which will insure its safety." 

This is quite in point, for the wire gauze cylinder of this new 
safety lamp contains five huudred and twelve more apertures 
in the square inch than any other safety lamp heretofore known 
to the community. 

I remain, dear Sir, yours very truly, 

W. REID CLANNY, 
M.D., F.R,S.E., Hon. M.R.LA. 

Uth December, 1844. 
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We have great pleasure in inserting a letter addressed to us 
by Clanny, and which was forwarded to us in consequence of 
a correspondence that arose out of the article on the Safety 
Lamp, Uiat appeared in our last number, and has both attracted 
considerable attention and elicited much discussion. The 
reputation of Dr. Clanny is so universally acknowledged, that 
we feel that we cannot, in justice to the public as well as to 
himself, decline giving him the opportunity of asserting his 
claims to the invention of the Safety Lamp. The approbation of 
all who have inquired into the subject he richly merits. The 
medal bestowed upon him by the Royal Society of Arts is 
a proof that his endeavours have been estimated ; and we have 
reason to know that the Safety Lamps of Dr. Reid Clanny are 
in the possession of their Majesties the King of the French, the 
King of the Belgians, the King of Pnissia, the King of Saxony, 
and the King of Denmark, and it is worthy remark that they 
are Royal Coal Mine Proprietors. 



PROGRESS OF RAILWAYS.— THE ATMOSPHERIC 

RAILWAY. 

Weale*8 Quarterly Papers on Engineering, Part V. 1844. 

Weale, High Holbom. 

The increase of means for intercommunication between distant 
places, both as regards passengers and goods, is now admitted 
to be a matter of primary importance as an element in civiliza- 
tion and social improvement, not only in this country but upon 
the continent. In this country, judging from the long string of 
notices for bills for railways about to be applied for, the subject 
must necessarily engross a large portion of the attention of 
the legislature during the approaching Session of Parliament. 
The public are more nearly interested in the result of these 
projects than they would at first imagine, and they would do 
well to pay a little attention from time to time to the principles 
upon which they are conducted, and the prospects which they 
hold out. 

Some few years ago, when the existing great lines^f railways 
obtained their bills, all of them after contests more or less severe 
and expensive, the public, foreseeing the necessary interruption of 
their accustomed modes of travelling which would follow, were 
apt to overrate the monopoly which would be put in the hands 
of the proprietors of the new system ; and much anxiety was 
expressed from time to time as to the discretion and moderation 
with which the latter would act with regard to their customers. 
For a time also the directors, secure as they fancied in their 
undivided authority, acted with a high hand, and charged a 
rate of fares which, though much lower than the coach fares 
under the old system, were still much too high. Since then 
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tbey have begun to find out their error, and have reduced their 
fares, some of them to nearly the extent of 30 per cent But 
still experience, and the force of some well ascertained facts as 
to the actual current expense of the traffic, proves that, reduced 
as they have been, the fares upon all the railways are much too 
high, both as regai*ds the public interests and the interests of 
the proprietors in a commercial point of view. 

Facts are stubborn things. Now with respect to fares : — 
in rough figures the prevailing rate of fares on the principal 
railways may be stated to be a little over threepence per mile 
for first class passengers, and from twopence to twopence farthing 
per mile for second class passengers. Third class passengers 
were conveyed at about one penny farthing a mile, but in such 
wretched exposed trucks that only in the finest weather was Che 
conveyance tolerable to a human creature. Recently an Act of 
Parliament has come into operation, by which the various rail- 
way companies are bound to start one train a day of covered 
carriages for passengers, who shall be charged at the rate of 
one penny per mile. We will not at present enter into the 
complaints which we have heard from all parts as to the spirit 
in which this regulation has been carried into operation by the 
various companies. The delays and annoyances, to say nothing 
of graver matters, which have been charged against them by the 
unhappy passengers by these abominable trains. It is evident 
that the railway proprietors consider the penny-a-mile trains 
a grievance to themselves,' and,a severe sacrifice which they are 
compelled to make to the public convenience, and they wish 
to discourage the use of them as much as possible. Yet how 
does this view of tbe case agree with the fact that most of the 
principal lines of railways, including the Brighton, the South 
Eastern, the South Western, and the Great Western, in the 
course of last summer, voluntarily started .'^ excursion trains ^ 
CD their respective lines, which conveyed passengers out and 
home at fares little exceeding a penny a mile for the trip, 
or a halfpenny per mile for the ground actually travelled over? 
On the Brighton line these trips were so popular that three 
thousand persons were so conveyed Sunday after Sunday, and 
there being a deficiency of third class carriages, second and 
first class carriages were called into requisition ; the charge 
being a single third class fare for the double journey. Again ; 
when it was enacted some years back that the railway compa- 
nies should be bound to convey soldiers at a penny a mile ; — 
this again was considered a hardship. Yet we have occasion 
to know that they were so conveyed at a profit, and that the 
directors would wish nothing better than an order to convey 
five hundred soldiers every day at these rates. 

What is the evident deduction from these facts? Is it not 
this, — that the present scheme of fares by railway is about 
thrice higher than necessary; and that if they were reduced 
proportionally, the public would flock lo make use of them in 

VOL. II. — N. s. c 
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numbers not threefold but thrice threefold greater. The ra- 
tionale of the above facts may be easily appreciated upon the 
following considerations, ist. That the train once started, the 
weight of the engine and tender forms so large a portion of the 
whole weight to be carried, that the affixing of a few carriages, 
more or less, makes but a slight proportionate difference in the 
consumption of material. 2ndly. That to convey people in a 
decently covered carriage can cost little or nothing more than 
in an open one. Mr. Vignoles has calculated the expense of 
working a train at an average of Ss, per mile, of which 2«. is 
charged to the locomotive, stock, and repairs, 4d, to the car- 
riages, and Sd. to government duty. 

But there are some truths which can only be forced upon 
pebple's comprehensions by dire necessity ; and, in the case of 
the railway proprietors, we^ doubt whether they will begin to 
see their interests and those of the public to be identical, until 
they meet with some potent ^' ocular proof " in their balance 
sheets at the end of the year. For the public, they have 
nothing to hope, except through the operation of that whole- 
some agent, competition, which we are glad to find the railway 
proprietors, monopolists as they were considered at first, and as 
they fondly considered themselves, are not to be exempt from. 
We have already competing lines projected ; to York, in Kent, 
to Brighton, and various other places ; amongst which one to 
North Wales, (which we shall aUude further to presently,) which 
must interfere with the Birmingham and Grand Junction mono- 
poly. Indeed, in the matter of goods conveyance, we see by a 
paragraph in the papers the other day, that goods have been 
sent to London firom Birmingham, round by Gloucester and 
the Great Western, at cheaper rates than those charged from 
Birmingham direct. Once get the existing great companies to 
play at cross-firing, by means of branches already established, 
or to be established, and they must come to their senses. 

But more important still than this competition between ex- 
isting lines, or additional lines upon the existing system, is that 
which begins to manifest itself in the new systems of transit 
which are daily projecting, and daily forcing their claims into 
greater notice. Travelling by mechanical means is yet but in 
its infancy ; gigantic as the principle is, it is far yet from hav- 
ing attained the growth of a giant, or put out the mighty rami- 
fications of which it is capable. Locomotive traveUing — that 
is, the travelling by mechanical power accompanying the con- 
voy, is but one species of the possible systems of mechanical 
travelling. The other is the travelling by means of stationary 
mechanical power placed at intervals along the line, and acting 
through various media. Of the latter, we may mention the 
atmospheric principle, where atmospheric air is the medium, 
and the hydraulic, where water is so employed ; to say nothing 
of the endless rope which, though employed on the Blackwall 
railway, and on some short portions of the Birmingham and 
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Others, would probably not be made applicable to an extended 
Hoe. Moreover, upon the locomotive principle itself, there are 
several projects, as the wooden system and KoUman's patent 
locomotive, which, should they come into operation, must in- 
terfere more or less with the capital already laid out upon the 
existing lines. We need hardly add that it will become the 
duty of the proprietors of these lines, as the march of invention 
and improvement goes on, to consider how far they may be 
able to make the new resources resulting from it, applicable to 
the conditions of the respective property. 

With these general introductory remarks, which have ex- 
tended to a greater length than we had anticipated when we 
sat down, we have now to call attention to an important paper 
which appears in the last part of WeaUTs Quarterly Papers 
on EngineerinQj a work of first-rate authority, and executed 
in • first-rate style of excellence, which we hardly hesitate to 
say has done more towards promoting the rapid strides in 
engineering science, which have been making of late years, 
than all the rest of the scientific works published in the same 
interval. Indeed our thanks are due generally to Mr. Weale 
for the valuable additions which he has made to our litera* 
ture in the particular department which he has taken up as his 
own. The article in the Quarterly Papers with which we have 
now to deal is the translation of M. Arago's '^ Report on the 
Atmospheric Railway System," a most lucid and able document, 
which puts the matter in a clear and fair light. After a brief his- 
tory of the atmospheric project, beginning with Mr. Medhurst 
in 1810, and ending with Messrs. Clegg and Samuda at the 
present day, M. Arago proceeds to give a description of the 
contrivances of the latter gentlemen as carried into successful 
operation in the Dalkey Railway. The main difficulty, as our 
readers are doubtless aware, was how to efiect a continuous 
connexion between the piston in the tube underground and the 
carriages above, without destroying or impairing the vacuum in 
the former, which was the tractive power. M. Arago*s account 
is so extremely lucid that it hardly requires the aid of a diagram 
to elucidate it: — 

^ We shall now say a few words on the manner in which they 
have contrived to establish an immediate and unyielding con- 
nexion between the piston on which the atmosphere acts as a 
moving power, and the leading carriage of a train running out- 
side the tube on the ordinary rails. This inflexible connexion, 
of which we have just spoken, could not be established con- 
veniently, except by means of a metal rod passing from the 
piston to the carriage. Now, as it is necessary that this con- 
nexion should be maintained during the entire course of the 
piston, there must be a longitudinal opening in the upper sur- 
face of the tube. It is along this upper slit that the metal 
arm travels, by means of which the movement of the piston 
is communicated to the leading carriage of the train, and 

c 2 
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thence to all the others. This rod or arm has been very justly 
called the connecting or mmnng arm or plate. But, it may be 
asked, if there is an opening in the tube, how is the vacuum to 
be produced ? We give the reply. The opening is continued 
the whole length of a valve, by which it is hermetically closed ; 
the vacuum can be thus successively produced in that part of 
the tube to the left and right of the piston, as in the closed 
tube of which we have spoken in the commencement. By a 
movement, to which we shall presently refer, the valve is par- 
tially opened near the piston, so as to let the connecting plate 
pass; after which it immediately falls by its own weight. 
This is the most delicate part of the apparatus. If the valve 
accurately closes the opening, a perfect vacuum is produced 
and maintained, by which we obtain a permanent and power- 
ful moving force. On the contrary, should the valve allow the 
air to enter by any fissure, we cannot produce a sufficienj^a- 
euum but by having recourse to a very powerful air-pump, and, 
moreover, this imperfect vacuum can only be supported by the 
continued action of the pump. The longitudinal valve which 
closes the opening of the tube, is formed of a strip of leather, 
of indefinite length, strengthened above and below by a series 
of iron plates of thirty centimetres long, (about one foot,) and 
not leaving a space between them of more than a centimetre, 
(about three-eighths of an inch.) Weight is thus given to the 
valve without destroying its elasticity. The leather is closely 
and hermetically fastened, by one of its edges, to one side of the 
opening. The other edge remains unattached and moveable, 
and, when the valve is closed, it merely rests on the second 
lip of the opening, which has been previously covered in its 
entire length by a composition of wax and tallow. When the 
▼alve opens, that edge of the leather fastened to the tube bends, 
and thus acts as a true hinge. 

^' Messrs. Samuda's valve is never raised to a perpendicular 
position ; its movement never exceeds an angle of 45®. The 
opening is then sufficient to give passage to the moving plate, 
which is large and considerably bent, and unites the piston to 
the guiding carriage. 

" This plate, the necessity of which every one must see, is 
placed a little behind the piston, so that the air can never 
freely penetrate into that portion of the tube which the piston 
is about to enter. In reality, the rising of the valve is not di- 
rectly caused by the action of the arm ; this movement is pro- 
duced by two rollers placed in the tube,' behind the piston, 
and a little in front of the arm. 

" The mere falling of the valve by its own weight does not 
give it sufficient adherence to the edge of the opening, so as to 
prevent the entrance of air into the tube ; therefore, it scarcely 
resumes its place before it is heavily pressed by a wheel fixed 
at the back of the leading carriage, to which also is attached a 
ylinder filled with burning charcoal, for the purpose of melt- 
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ing the composition of tallow and wax of which we have be- 
fore spoken." 

M. Arago, having explained the contrivance of Messrs. 
Samnda, which is now in actual practice, proceeds to describe 
a project "put forth by an ingenious countryman of his own, 
(M. Hallette, of Arras,) for the hermetic longitudinal con^ 
nexion. How far the latter may succeed in practice it would be 
presumptuous to speculate; but we must confess, that as re- 
gards simplicity and neatness we are prepossessed in its favour, 
above the certainly complicated arrangement of Messrs. Samuda. 
But we will let M. Arago describe it: — 

" The propelling tube of our countryman, like that of Messrs. 
Samuda, has a longitudinal opening in its upper surface. The 
opening is placed throughout its whole length between two 
hollow semi-cylinders of metal with their concavities facing, 
foAning part of the main tube, and cast together with it. In 
each of these longitudinal concavities M. Hallette places a 
tube of thick and close- woven material, rendered impervious 
by the usual well-known means ; air is compressed into these 
tubes by fixed engines, which, acting in another manner, pro- 
duce the vacuum in the main propelling tube. 

'* By their swAling externally, these hose exactly fill the 
metal semi-cylinders, and by a similar operation towards the 
centre of the tube, they are brought in contact, or, more pro- 
perly speaking, press against each other in such a manner as 
to close the opening hermetically. 

** In the ingenious system of the talented Arras inventor, 
(M. Hallette,) it is not^ as may be seen, on the. edge of the 
longitudinal groove that the propelling tube is closed. The 
groove remains open and free, but the two swollen hose pre- 
vent the air from entering from above by their mutual contact, 
and laterally, beciause they rest very accurately on the interior 
surface of the two semi-cylindrical ears or continuous bosses, 
placed right and left of the groove. 

** We have here no valve for the connecting arm to lift. 
In moving, it enters between the two swollen hose and sepa- 
rates them for a moment Neither is there a compressing wheel, 
nor a composition to be melted ; the elasticity of the air in- 
jected into the hose is sufficient, and after the passing of the 
arm, this elasticity replaces every thing in its original position. 

" Before we proceed further, it may be well to remark, that 
the connecting arm at that part on a level with the two swol- 
len hose in contact is of but trifling thickness ; its form is that 
of a thin lens, having the edge in the direction of its move- 
ment, so that it is never necessary the hose should be at any 
time considerably separated, and they come suddenly in con- 
tact as soon as that narrow portion of the lenticular moving or 
connecting arm has passed.** 

Having thus fully explained the nature of the avjailable maf- 
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ieriai, presented for the purposes of the atmospheric principle, 
M. Arago puts the question of expedience very fairly : " At 
the first view," he says, " we may ask ourselves if we can hope 
for future success from a system of locomotion, into which 
enters, as principal agents, a strip of leather of immense length, 
a composition of wax and tallow, and a hot iron to dissolve the 
wax, or would it not be better to occupy ourselves in rendering 
more perfect the ordinary locomotive ? " The question he con- 
sidei^s is answered by experience, that of the Dalkey Railway, 
which had then (September, 1844) been open more than two 
months, during all which time the leather valve had worked sa- 
tisfactorily. True the Dalkey line is only a mile and a quarter 
in length. But then it comprises in that length sinuosities and 
acclivities far more severe than any railway on the old system 
had been subject to, or could possibly be applied to, and which 
it has been able to surmount at a rate of fiiiy miles an hour. 
M. Arago admits that it will be a matter for experiment how 
the principle of atmospheric exhaustion applied to a tube of 
longer extent may be successful, and at what distance it may 
be proper to place the stationary engines. But the princi- 
ple itself he considers established by the experiment of the 
Dalkey line, and he concludes by recomni^nding the appli- 
cation of the same principle upon a line of seven mileS| from 
Villette to Sevran, on the right bank of the Ourcq Canal. 

This recommendation has been adopted, and the works com- 
menced. In this country also, it may be added, that amongst 
the mass of railway projects coming before Parliament in the 
ensuing session there are those upon ^e atmospheric principle, 
in the aggregate extending to some three hundred miles. So 
that the capabilities of the system, and its supposed advantages 
over the existing system, must soon be brought to a fair practi- 
cal test : those advantages, as claimed by the proprietors, being, 

I. Increased economy; first, in regard to the original outlay, the 
line not requiring to be straightened or levelled, lateral bends 
and steep acclivities being no insurmountable obstacle to its 
*' powers of suction;" secondly, in the consumption of fuel aud 
in the wear and tear of material, the weight of the trains being 
enormously lessened by the absence of the locomotive, and the 
structure of the carriages being also lighter in consequence. 

II. Increased safety and comfort ; it being impossible for two 
trains to come in collision, and almost impossible for a car- 
riage even in the rear of a train to go ofi* the line, aud 
thus less noise and a total absence of smoke and coke ashes. 

III. Increased speed ; fifty miles p^ hour being competent to it, 
with an ordinary working train ; whilst five and twenty miles 
an hour is considered fast travelling on the fastest of the ex- 
isting railways, namely, the Great Western. 

Since the above was written, we have met with the account 
of a new system of atmospheric propulsion, for which a patent 
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has been taken out by Mr. James Pilbrow, CE., and which he 
describes in a work just published, entitled, ^^ Atmospheric 
Railway and Canal Propulsion and Pneumatic Telegraph/' By 
this plan, the necessity for the continuous valve running along 
the upper part of the propulsion tube is entirely avoided; the 
connexion between the propulsive principle within and the car* 
riages without being obtained in a manner entirely distinct* 
The grand distinction between the system of Messrs. Samuda 
and that of Mr. Pilbrow is that, in the former, the connexion 
between the cariage train and the propulsion piston is direct, in 
the latter it is indirect, a third medium being employed. 

We will endeavour to give our readers a notion of Mr. Pil- 
brow's contrivance in as few words as possible, the details being 
too complicated to be made intelligible without abundant en- 
gravings. Mr. Pilbrow's pneumatio, or propulsion tube, instead 
of being broken or stopped at intervals of a few miles, as in 
Messrs. Samuda's plan, extends unbroken the whole length of 
the line. The consequence of this, and the comparative absence 
of leakage, will be that the stationary engines, instead of being 
required every three miles, may be much more distant, say, 
perhaps, ten miles apart. But the most important point in 
favour of this simple and unbroken propulsive medium is, that it 
gets rid of all the difficulties and objections to which the pre- 
sent atmospheric principle is subject in regard to crossing and 
diverging lines from the main trunk. These are great advan- 
tages, too obvious to need enforcement, and if Mr. Pilbrow ac- 
complishes in practice what he promises in his specification, he 
trill have made a most important step in railway progress. 

The means by which Mr. Pilbrow proposes to propel his 
train is this: — At intervals, on each side along his propulsion 
tube, say every thirty yards, he places boxes with one side 
opening into the tube. Within these boxes are cogged wheels, 
working horizontally on an axle, the upper portion of which 
passes through a stuffing case inserted in the top of the box, 
and at the outside, or above these boxes, the same axles are 
made to bear cogged wheels similar to those inside the box. 
Attached to the propulsion piston is a long rod or bar, nearly 
the width of the tube, and running along with the piston inside 
the tube. Either side of this bar is covered with cogs or teeth 
corresponding with those on the wheels within the side boxes 
above described. It should be mentioned also, that these cog- 
wheels are made to project in a slight degree within the pro- 
pulsion tube. The manner of working this apparatus is simply 
this : — the air being exhausted from the propulsion tube, the 
piston, with its cog-rod attached, mores along inside it, and as 
it moves, the cogs of the rod working in those of the wheels at 
the sides, turns them round, and as they turn the cog-wheels 
outside, the boxes turn also. These external cog-wheels are 
then made to act upon the train by means of a cog-rod attached 
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to it, similar to that attached to the piston within ; and thus, as 
the piston moves along inside the tube, the first carriage of the 
train moves along over it outside the tube, through the medium 
of this double set of cog-wheels and rods. 

Such is the mere outline of Mr. Pilbrow's ingenious scheme. 
The details of arrangements for the practical working of it, 
for the stopping of trains, the crossing of lines, &c., would 
be too complicated to enter upon here. We understand that 
Mr. Pilbrow has tried his plan upon a small scale, and that it 
has been found to answer his expectations. 



PROJECTILE WEAPONS OF WAR AND EXPLOSIVE 

COMPOUNDS. 

By J. ScoFPBBN, M.D. 
Lecturer on Chemistry, at the Aldersgate College of Medicine. 

(Continued from p. 431 of Vol. I.) 

ON THE APPLICATION OP GUNPOWDKR TO MILITARY 

PURPOSES. 

This subject is, as we have already remarked, distinct from the 
discovery of gunpowder; it may be considered under the fol- 
lowing heads : — 

The application of gunpowder to the purpose of projecting 
weights from tubes. 

The application of gunpowder to the purposes of mining. 

The application of gunpowder to effect the bursting of hollow 
spheres — called shells, grenades, &c. 

The application of gunpowder in elaborating the rocket*. 

When treating of the histoiy of gunpowder, we carried its 
invention, by reference to documents, to a period anterior — 
how much we know not — to the period of Marcus Grsecus, 
or Gracchus, who lived in the eighth century. We mentioned, 
however, the probability that it had been known in Asia from 
time immemorial, and quoted several treatises having reference 
to this subject. Without alluding to the latter again in detail, 
it may be sufficient to remark, that not only do they allude to 
gunpowder, but also in most instances to guns: this remark 
applies most particularly to the code of Gentoo laws, which 
was printed by the East India Company in 1776. Whatever 
truth, however, may be accorded to those oriental documents, 
(and we consider that collateral testimony is in favour of their 
credibility,) it is certain that either the period when fire-arms 
were introduced from Asia into Europe is either forgotten, no 

■ Chemically speaking, the material for filling rockets is gunpowder, i. e. a 
mixture of nitre, sulphur, and charcoal, although the proportions of these 
ingredients are different from common gunpowder. 
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record of it having been made, or that the European employ- 
ment of these weapons was altogether due to a fresh discovery. 
Marcus Graecus, although he mentions gunpowder and its ap- 
plication to many pyrotechnical devices, says nothing about 
its application to gUns, which can scarcely be accounted for 
on any other supposition than that he was imaware of their 
existence. 

This circumstance is in favour of the opinion that the em- 
ployment of fire-arms in Europe was the result of an European 
discovery. Another circumstance may be mentioned to the 
same efiect, although it does not rest on very good testimony. 

The reader has already been made aware that the Germans 
claim the invention of gunpowder for their countryman Bar- 
tholdus Schwartz. We have already discussed that claim, and 
proved that he has no pretensions of the kind whatever; — this 
is indisputable, yet it does not seem so clear that he might not 
have originated the idea of applying the force of gunpowder to 
missile weapons. It is said that this individual was operating 
in a mortar on a mixture of nitre, charcoal, and sulphur — (gun- 
powder in fact) — that the mixture exploded, urging the pestle 
to a considerable distance,*— that hence originated cannon, — 
and also the military term mortar as applied to a particular 
variety of cannon. 

All'this seems plausible enough, and may be true ; but see- 
ing that the use of fire-arms first became prevalent in Europe 
in those countries which mixed with the Saracens ; and that 
cannon are described by Arabian authors as early as 1312; — 
considering, moreover, the scientific character of this people, 
and duly weighing the testimony of oriental nations, we are 
constrained to lean to the opinion that fire-arms were not re- 
invented in Europe. 

Guns may be divided into artillery (in its modem accepta* 
tion) and small arms ; not that the division is very correct, in- 
asmuch as ancient small arms were all cannon^ yet the division 
will answer our purpose. 

The term cannon is most probably derived from xeapva, or in 
Latin canna^ a reed, although some persons refer it to the 
Greek xay«v, signifying the beam of a steel-yard, a reed, cane, 
rod, &c. Older military writers make use of the term cannon 
just as we do barrel^ including that part of all fire-arms, whe- 
ther large or small. We restrict it to artillery. 

The first cannon were called bombardae, from fio/iCog^ or *^ a 
bombo et ardore,^ on account of the great noise which the firing 
of them occasioned. 

A very few words will suffice to express all we know relative 
to the first employment of cannon in European warfare. It is 
generally believed that they have been commonly employed 
since the year 1338, at least Father Daniel, in his Life of 
PhiUp of Yalois, seems to have proved this from the records of 
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the Chamber of A ccouuts at Paris. Du Cange, indeed, finds 
them mentioned in Froissart and other French historians, some 
time earlier. Although the French employed cannon in 1838, 
for the purpose of demolishing some castles, they did not use 
them in the field so soon as the English, who, in 1340, under 
Edward III., placed five of them on a small hill near the vil- 
lage of Crecy ^ ; and this, it is said, contributed not a little to 
the success of that celebrated battle. This circumstance has 
been quoted by some French authors as a proof of our greater 
barbarity f in setting the example of killing our fellow-creatures 
by such murderous engines. 

" On ne faisoit " (says one of them) '^ point encore usage en 
France, en 1547, de cette arme terrible contre les hommes; les 
Fran^ais s'en 6toient bien sems in 1338, pourTattaque de quel- 
ques chateaux, mais ils rongissoient de I'employer contre leurs 
semblables. Les Anglais, moins humains, sans doute, nous 
devancdrent et s^en servirent a la celebre bataille de Creci, qui 
eut lieu entreles troupes du roi d^Angleterre, Edouard III., qui 
fut si m^chant, si perfide, qui donna tant de fil a retordre a 
Philippe de Valois, et aux troupes de ce dernier ; et ce fut en 
majeure partie k la frayeur et a la confusion qu^occasionnerent 
les canons, dont les Anglais se servoient pour la premiere fois, 
quails avoient post^s sur une colline proche le village de Creci, 
que les Frangais durent leur deroute.'' 

In the time of Henry III. of France, the use and practice of 
artillery was still in its infancy ; D'Etrees, the master-general of 
the ordnance in 1558, was the first who made any progress in 
the construction of batteries. Before his time, continual acci- 
dents occurred from the bursting of cannon, and it was usual 
to cool them with vinegar, in order to prevent these misfor- 
tunes; scarcely a worse plan could have been followed. Armies 
were at this period but slenderly provided with cannon, 
which were thought chiefly necessary for sieges ; at least such 
was the opinion in France^. In England, however, the 
science of artillery was further advanced ; and Lord Herbert 
observes, that in 1544 Henry VIII. had invented small pieces 
of artillery to defend his waggons °. When cannon were 
drawn by horses instead of oxen, and could keep pace with a 
moving army, it was thought to be a great achievement. 

Before the fifteenth century, cannon were designated by 
various fanciful names ; then, however, they began to be indi- 

* This fact is doubted by some. Froissart does not mention it, which is 
not easy to account for, if it were true. We have, however, the testimony 
of Petrarch to show that cannon were common before the year 1344, nuper 
rara nunc communis. According to Babour, Edward III. was supplied with 
cannon 9$ early as 1327. 

* Wr^all's History of France, vol. ii. p. 249. 

<: Figures of these gun-waggons may be seen in Grose's Treatise on Mih'tary 
Armour. 
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cated by tlie weight of ibeir balls, as at present. Much cele- 
brity was formerly acquired by several cannon in various 
countries, bat the most famous of all seems to be that enormous 
gun used by Mahomet II. against the Greeks, at the siege 
of Constantinople, in 1453. It was cast at Adrianople, by a 
Dane or Hungarian named Urban, who had deserted from the 
Emperor Constantine Palaeologus. It is thus described by 
Gibbon : ^^ At the end of three months, a piece of brass ord- 
nance was produced of stupendous and almost incredible mag- 
nitude ; a measure of twelve palms is assigned to the bore, and 
the stone bullet weighed above 600 lbs. A vacant place before 
tbe palace was chosen for the first experiment, but to prevent 
the sudden and mischievous effects of astonishment and fear, a 
proclamation was issued that the cannon would be discharged 
on tbe ensuing day. The explosion was felt or beard in a cir- 
cuit of 100 furlongs; the ball, by the force of gunpowder, was 
driven above a mile, and on the spot where it fell it buried 
itself a fathom deep in the ground. For the conveyance of 
this destructive engine a frame or carriage of thirty waggons 
was linked together, and drawn along by a team of sixty oxen ; 
300 men on both sides were stationed to poise and support the 
rolling weight ; 250 workmen marched before to smooth the 
way and repair the bridges, and near two months were em- 
ployed in a laborious journey of 160 miles." 

Any person who has the slightest mechanical knowledge 
must be aware that the formation of a cannon, or indeed of any 
other fire-arm, is necessarily a somewhat difficult task, requir- 
ing various mechanical contrivances only to be met with in 
comparatively civilized countries. It is not to be wondered at, 
therefore, that the resources of our anoestors were but slightly 
badequate to this end. The first cannon employed were no- 
thing more than bars of iron arranged in such a manner that 
their internal aspeets should form a tube ; — the bars were not 
welded, but merely confined by hoops. On some occasions, 
expedients much less efficient than this have been bad re- 
course to ; *^cannon having been made of coils of rope arranged in 
a tubular form, and even of leather, or of wood. Of course no- 
thing like perfection of form or bore was then attempted, indeed 
was not desirable, inasmuch as no amount of science, either mar- 
thematical or chemical, was then applied to aitillcry practice. 

Cannon seem long after their first invention to have been 
regarded with a sort of awe and mystery — the flight of their 
projectiles was considered to be totally different from all other 
projectiles, and the wounds occasioned by fire arms generally, 
were thought to be all but necessarily mortal \ 

• This migbt easily be accounted for by the unskilful surgery pf those days. 
The army surgeons were assuredly the most effoctu^l of all destruetive 
engioes. We remember meeting with a recipe for a gunshot wound, which 
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Tartaglia, whom we formerly quoted in reference to the 
composition of gunpowder, was the first to apply mathemati- 
cal reasoning to the practice of artillery ^ ; he took considera- 
ble trouble to prove the now well-known fact that no portion 
of the flight of a cannon-ball was a straight line, but that a 
curve was described from the very begiiming of its course ; he 
moreover proved, that a cannon shoots furthest at an elevation of 
45^. Tartaglia, moreover, is reputed to have discovered the 
gunner's quadrant. 

It remained for the great Galileo and his pupil Torricelli to 
investigate more narrowly the law of falling bodies. Tartaglia 
proved that a cannon-ball, when shot from the gun, moved in 
a curve j it remained for Galileo to determine that this curve 
was the parabola, provided the ball fell on the same place as 
the battery from which it was shot, and that the gun was ele- 
vated above the horizon ; that, moreover, it was half a para- 
bola, provided, under the same circumstances, the gun were 
pointed horizontally. 

Torricelli extended these discoveries ; he showed that whe- 
ther the ball fell above or below the plane of its projection, it 
described a parabola of smaller or larger amplitude, according 
to the angle at which the gun was elevated and the strength 
of the powder. 

Before the time of Galileo, artillery practice was imperfect, 
chiefly because no mathematical knowledge whatever had been 
applied. After the time of this philosopher, artillery practice 
was imperfect, chiefly because his views were too exclusively 
adopted without attaching due importance to collateral and in- 
terfering causes. 

Moving as we do slowly through the atmosphere, which cleaves 
and mingles again so that it has become the very type of non- 
resistance, we are scarcely competent to judge of the immense 
force which it exercises against a projectile moving with great 
velocity. Galileo's experiments were performed with slowly 
moving bodies, on which atmospheric resistance could have 
had but little effect, so that the parabolic curve would have 
been but slightly departed from, hence he did not fully appre- 
ciate the influence attributable to this cause. Galileo, however, 
was not unaware that the air really did exercise some resist- 
ance, but he believed it to be more insignificant than it is. 

The views of Galileo were adopted almost universally. Our 

we cannot now recollect in its details, neither can we fix on the authority. 
The prescription was, however, somewhat to this effect. Take of oil and 
of wine equal parts, boil them, and then project into them a dog yet living ; 
the animal was to be well boiled, and his flesh, together with the oil, wine, 
and other ingredients, formed the application! 

* See his Nova Scientia, published at Venice, in 1537, and his Quesiti et 
inventioni diversi, Venice, 1546. 
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countTymau Anderson, in 1690 ', laboured hard to prove their 
correctness, and M. Blondel, in France^, maintained a similar 
opioion. Dr. Halley, in 1686, expressly asserts, that ^^ in large 
shot of metal, whose weight many times surpasses that of the 
air, and v%'hose force is very great in proportion to the surface 
wherewith they press tl^ereon, this opposition is scarce discern- 
ible," and he infers from the result of observation, that ^' al- 
though in small and light shot, the opposition of the air ought, 
and must be accounted for, jet in shooting of great and weighty 
bombs, tliere need be very little or no allowance made ^. Artil- 
lerists .might have been led to doubt the truth of this determi- 
nation of Dr. Hutton, by the authority of a still greater name — 
Sir Isaac Newton, who, in 1687 ^, demonstrated that the curve de- 
scribed by a projectile, in a strongly resisting medium, differed 
from a parabola, and that the resistance of the air was great 
enough to make the difference between the curve of projection 
of heavy bodies and a parabola far from being insensible, and 
therefore too considerable to be neglected. Huygens in 1690 
made a similar statement. 

Notwithstanding the testimony of two such names, and 
better testimony still — that of practice, the error of Galileo con- 
tinued to be propagated. Blondel had calculated tables accord- 
ing to this theory, and they were pronounced incontro- 
vertible. 

In 1716, however, Mr. Ressons, a French artillery officer, 
did not hesitate to assert, in a memoir presented to the Royal 
Academy % that theory was of very little service in the use of 
mortars, and that practice had convinced him there was no 
theory in the effects of gunpowder. 

It may be asked, why it was, that the errors of the parabolic 
theory were perpetuated, when there was so easy a test as actual 
practice to determine their value ? The answer is, that many were 
paralyzed by the great name of Galileo, and did not venture to 
think for themselves ; others there were who attributed the want 
of accordance existing between theory and practice, to some 
interfering cause— any thing, however, but the true one. 

Our countryman Anderson, whom we have quoted more 
than once, endeavoured to strengthen the doctrine of Galileo, 
by appending to it a very curious one of his own. He granted 
that cannon balls, like other projectiles, ultimately began to 
describe in their course the parabolic curve — but that before 
they did this, they continued to be impelled for a certain 
period in a perfectly straight line, which he termed the line 
of the impulse of fire. In this state of uncertainty did this 
theory of projectiles remain, until Mr. Robins published, in the 

" Genuine use and effecii of the Gunne, 1674. 

b Art dejetter let Bombei, Par, 1683. 

« Phil. Trans. No. 179, p. 19. 

d PrincipiOf lib. ii. § 7. 

" Discours de la Cause de la Pesanteiir, Leide. 1690. 
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year 1742, liis treatise, called " New Principles of Gunnery." 
The principles developed in this treatise were soon afler con- 
finned by M. Euler, of Berlin ; M. Leroz, of Paris * ; and by 
Dr. Hutton. 

It does not ftTm part of our scheme to detail the various ex- 
periments or mathematical calculations by which Mr. Robins 
arrived at his celebrated result; we may mention, however, 
^his much generally, that having devised experiments and 
made calculations, which at this day are admitted to be cor- 
rect, at least in all their leading particulars, be proved that 
the parabolic theory, as applied to projectiles urged with slow 
velocities, was not far at variance with practice, but that this 
theorj', when applied to rapidly moving bodies, such as shot 
and shells, was utterly false ; that the fallacy was occasioned by 
atmospheric pressure chiefly, and that this pressure increased 
with such enormous rapidity, as compared with increase of 
projectile force, that the ratio between the two could not be 
calculated. 

If this assertion be true, (and no one at all conversant with 
the subject at all doubts it,] what becomes of the opinion, — the 
visionary hopes of those who think to accomplish unheard-of 
ranges by increase of projectile force ? Granting that the atmo- 
sphere exerts a resistance increasing with the velocity of a ball, 
it is evident that a point at length is arrived at, when both these 
forces, namely, the projectile force of the ball and the resist- 
ance of the atmosphere, are equal, — ^beyond this no increase of 
projectile force can increase the ranges, simply because in the 
same ratio as an explosive material, be it gunpowder or any 
thing else, urges a body forwards, the air forces it back. These 
are tfie limits of theory, but in practice we cannot go so far. — 
We have supposed it possible to find cannon strong enough to 
withstand this projectile effort, — balls strong enough to resist 
the shock without breaking, — and gunpowder possessing just 
that degree of force, neither more nor less : — all this is out of 
the question. 

These arguments have tended to prove the impossibility of 
accomplishing more than a given range, by any increase of 
initial power whatever — tte do not assert that suck range may 
not be increased by other appliances — this consideration wiU 
be reserved for a later period. We will proceed now to observe 
that the public, at least the non-chemical portion of it, attach a 
very wrong signification to the words strong and strength ; for 
instance, oil of vitriol is said to be a strong substance, and 
water a weak one ; yet a chemist really has great difficulty to 
understand what is meant by such an application of the term. 
We have more than once appeared to be hypercritical peda- 
gogues, — nay, we have seemed even rude — when^ on being asked 
whether this or that substance was strong, we have proclaimed 
our incompetency to understand the meaning of the question. 

* Mem. Acad. Scien. for 1751. 
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We once knew a wicked yoang urchin who amused himself 
bj displaying the wavering intellectual powers of bis grand- 
mamma by such questions as these : — If a pound of sugar 
cost so and so, what will a horse cost ? She set about calcu- 
lating forthwith — not, however, very successfully, inasmuch as 
no connexion existed, and no comparison could be instituted . 
Now had this old lady and her grandson known chemistry, he 
might just as well have varied the question thus : — ^The strength 
of oil of vitriol being supj)osed to be one, what is the strength 
of water ? The two cases are really analogous. 

We beg pardon of the reader for this flippant digression, but 
without any quibble or finedrawn disputation whatsoever, 
the words strong and strength are very fallacious, and, there- 
fore, the notion which the public have of projectile weapons 
and projectile compounds, is, among other things, very incorrect 

An ounce of gunpowder fired loosely scarce makes a noise, — 
a little smoke, a little fire, a little smell of sulphureous gas, 
and all is over ; yet the same ounce of powder, in a musket, 
would be a large charge, far more than necessary to urge with 
deadly effect a heavy leaden ball. 

An ounce of fulminating silver, on the other hand% — nay, but 
who would dare to handle an ounce of such a substance ? — say 
the ninety-sixth part of an ounce^ or just five grains ; well, five 
grains of fiUminating silver are taken out of a paper, with much 
fear and trembling, touched with no hard substance^ for fear of 
explosion, then gently laid on a piece of metal — say a penny 
piece ; — then, suppose it ignited by means of a very long stick, 
with a match at one end ; and — ^begging the operator's pardon 
—with a somewhat rash man at the other : — what is the result ? 
A terrible crash, which deafens the operator for some days, 
and the penny piece is almost bent double ! '^ How strong !'* 
exclaims a non-chemical operator ; — " how well this will pro-* 
ject a balL^' — He tries a small charge in a musket, and what 
are the results ? — why, the gun is burst, the iron literally rent into 
threads and fragments, the ball perhaps is projected, but to a 
very inconsiderable distance, if of lead, flattened as if by a 
hammer ; if of cast iron, broken into fragments ! Now which 
shall we say is the stronger substance, gunpowder or fulminating 
silver? The force of all explosive bodies depends on the gases 
which are liberated during explosion, and the peculiar effects of 
their explosion depend on two separate circumstances, the total 
quantity of gas eliminated,* and the rapidity of its elimination. 
Gunpowder, perhaps, compared weight for weight with fulmi- 
nating ralver, liberates more gas of t^e two, but not so rapidly, 

* Chemists are acquainted with two kinds of fulminating silver. The 

kind here alluded to is the white compound termed in chemical language the 

fulmnaie of nicer. It is far less dangerous than the dark or ammoniacal 

fnlminatiiig compound, which, when made, can scarcely be removed from 

the containing vessel, so prone is it to explode. 
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the liberation is progressive, not instantaneous ; hence its im- 
mediate disintegrating effects are not so considerable as those 
of fulminating silver, but as a projectile agent, it is more effi- 
cient We just think of one more case, which will tend to 
show how different are the requisites for mere impulse and pro- 
longed motion. Suppose a railway carriage on the line, ready 
to move on the application oC proper force, a sixty pound 

Sannon ball is fired at it directly aft^ as the sailors would say, 
berefore the carriage has a tendency to move forward ; yet, 
instead of doing so, it is shattered to pieces. One single n)an, 
however, applying his force, pushes it forward with great ease. 
Who then is the stronger of the two, a man, or a sixty pound 
cannon ball in full flight ? The questiou is unmeaning, yet not 
more unmeaning than many others of its class often asked by 
the non-scientific public. We trust, then, that we have shewn, 
that not even is there a theoretical limit to the rate of motion of a 
projectile, but that practically this extreme limit cannot be at- 
tained, partly because of the want of cohesive strength in can- 
non and cannon balls, partly because the quantity of gunpowder 
necessary to effect this would be inconvenient, and partly be* 
cause all other explosive compounds are inapplicable. 

At this period it will not be necessary to point out elaborately 
all the reasons which could be adduced to prove how incor- 
rect is the pr(ictical application of the parabolic theory : the 
first, and best, and only one necessary to disprove the doc- 
trine is, that practice will not confirm what theory pronounced 
to be true — in all cases this evidence is enough. We shall not 
mention any other reason, as tending to confirm an opinion, — 
but as inevitably leading to the same conclusion by an inde- 
pendent train of reasoning; and at the same time affording us 
important guidance for our judgment of a future question not 
yet proposed : namely, granting the possibility of a range, of 
six or twelve miles, to be accomplished by an initial impulse ; 
what will be the amount of correctness with which the flight of 
such a projectile can be directed.'^ 

It is evident that if no resistance save that of gravitation im- 
peded the flight of a projectile, the trajectory curve should be 
merely vertical : that is to say, supposing the projectile to be 
spherical, and homogeneous in such a manner that its centre 
of gravity and spherical centre might correspond. True it is 
that such a correspondence is not possible to be effected, — and 
consequently, the trajectory curve may be partly vertical, partly 
horizontal, even supposing the ball to fly in vacuo. Deviation 
however from this cause should be very slight, and should 
increase in proportion to the distance from the mouth of the 
piece only. This however is contrary to experience,~the same 
piece which will carry its bullet within an inch of the intended 
mark at 10 yards distance, cannot be relied upon to 10 
inches in 100 yards, much less to 30 inches in 300 yards. 
This has been proved beyond doubt by Mr. Robins, who found 
4}jat a perfectly fixed musket barrel, would when fired pro- 
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ject a baD with an accuracy, at 180 feet, sufficient to bit a mark 
one-seven th of a foot square, 15 times out of 16; yet, at a dis- 
tance of 700 yards, tbe balls not only varied as to their vertical 
plane, bnt sometimes went 100 yards to the right or left of the 
intended line. 

Although we have attributed this great deflection chiefly to the 
air, wehave not said how it is occasioned. It is partly attributable 
to the fact, that balls cannot be made without inequalities on their 
sarfiice, on which the air must therefore act unequally ; but the 
chief cause seems to depend on the irregular whirling motion 
which the ball acquires on leaving the gun, and which causes the 
ball to present its surface to tbe air in a direction very different 
from what it would do if there were no such whirl. Deflections 
from the causes enumerated will occur even if the ball fit the 
banrel perfectly, — but there is yet another usual cause of de- 
flection, namely windage, as the space is called between the shot 
and the barrel. This we shall allude to hereafter. 

All these remarks concerning the irregular flight of projec- 
tiles, came under our notice incidentally, in connexion with 
the Galilean theory of the parabola. Before, however, return- 
ing to the historical portion of our subject, we will lay before 
the reader a table of atmospheric resistance, &c., to the flight 
of balls. 

Table of the motions of a 2^ lb, shot projected at 45° of 

elevation. 



Vdocityper 
second. 


Range in 
vacua 


Range in 
Ait. 


Range 
corrected. 


Height to 
which the 
baU rifles. 


Feet. 


Vanb. 


Yaidc 


Yards. 


Yards. 


200 


415 


320 


330 


100 


400 


1,658 


1,000 


1,019 


300 


600 


3,731 


1,391 


1,419 


400 


800 


6,632 


1,687 


1.719 


464 


1,000 


10,362 


1,840 


1,878 


515 


1,200 


14,922 


1,934 


1.978 


561 


1,400 


20,300 


2.078 


2,129 


606 


1,600 


26,528 


2,206 


2,264 


650 


1,800 


33,574 


2,326 


2,391 


694 


2,000 


40,450 


2,438 


2,510 


738 


2,200 


50,155 


2,542 


2,622 


778 


2,400 


59,688 


2,640 


2,726 


816 


2,600 


70,050 


2,734 


2,823 


852 


2,800 


81,241 


2,827 


2,916 


887 


3,000 


93,262 


2,915 


3,002 


922 

• 


3,200 


106,111 


2,995 


3,085 


996 



The first column in this table contains the velocity in feet of 
ft 24 lb. shot, projected at an angle of 45° ; the second column 
shows the distance in yards to which the ball would go in 
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vacuo on a horizontal plane; the third column contains the 
distance to which it will range though the air, considered all of 
the same density as at the earth's surface ; the fourth shows the 
same range corrected for the diminution of the air's density as the 
ball ascends, and is therefore called the corrected range ; and the 
fifth column shows the height to which the ball rises in the air, 
or the height of the vertex of the curve abo\'e the plane. 

It 'may be observed by reference to this table, how immense 
is the difference between the motion of projectiles in air and in 
vacuo, especially at large velocities. It is seen that the ranges 
instead of increasing in a duplicate ratio of the initial velocities, 
as in vacuo, really increase much slower; in all cases of military 
service, and in the most useful cases, viz, from 800 to 1600 
feet, they increase nearly* as the square roots of the velocities. 

[To be continued.] 



CHEMISTRY. , 

ON THE MANUFACTURE OF GERMAN PORCELAIN WARE. 

Chemists are greatly indebted to the firm of the Messrs. 
Chamberlain, of Worcester, for their successful exertions to 
supply them with an article which hitherto could only be 
obtained from Germany, and which gave its celebrated che- 
mists an undue advantage over their English brethren, as in 
the progress of any chemical research, if any form of ap- 
paratus was required differing from those imported, several 
months must elapse before it could be obtained, and then at 
the nearly certain risk of its being incorrectly made. This de- 
pendence upon a foreign market has long been felt as a most 
serious inconvenience, and several manufacturers have, at tbe 
suggestions of chemists, made some trials to imitate the — 
we have pleasure in admitting — very beautiful ware imported 
firom Germany, but their attempts have served but to prove 
how far inferior we are in this branch to our neighbours. The 
Wedgewood ware, which some years back was regarded as 
perfect, and very large quantitie^^ of which were exported, has, 
from the progress of improvement on the continent, become 
superseded even in our own laboratories. The German ware is 
marked with a blue arrow, it has the most striking advantages 
over the English ware : it is capable of resisting the action of 
concentrated acids and alkalies ; it can withstand nearly every 
change of temperature, however suddenly varied, and immense 
quantities, to the amount of several millions, have of late years 
been imported. This, thanks to the exertions of the Messrs. 
Chamberlain, will not be longer an opprobrium to us. This firm 
has long been distinguished for the extreme beauty and delicacv 
of their china at their establishment in Bond Street, and have 
at their large manufactory in Worcester every facility. They 
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bare the finest materials, the best workmen, with furnaces 
capable of prodacing the most intense heat; joined to this, 
their skill in manipulation, so characteristic of this family, has 
produced an article superior eren to the German ; nothing can 
indeed exceed the extreme beauty and finish of Uie articles we 
have seen, and which, at the wish of the firm, we have sub* 
mitted to the severest tests of the laboratory. We have fiised 
potash and every variety of flux, in a crucible made from it, 
without on microscopic observation being able to detect the 
slightest injury to the glaze ; the same piece was submitted 
with a like successful result to the action of concentrated boil- 
ing acid ; we boiled water without injury, the crucible, not 
previously warmed, resting upon the glowing coals of the fur- 
nace, and when boiling, dipped it, without cracking, into ice- 
cold water, tests which the best German ware could alone 
withstand, and then not with certainty. 

A wide field is now opened to our manufacturers: by the use 
of this ware, those costly retorts of platinum, involving in a 
laige manufactory the dead loss of several thousands, may be 
superseded. Manufactures, which the want of such a ware has 
destroyed, will now be restored to us. Phosphorus, now so 
largely used in the lucifer matches, every ounce of which is 
imported, will probably be the first We have in the Welsh 
coal an abundant supply of charcoal ; our Hetton and Adelaide 
coals aflTord us, at the cheapest rate, the power of heat ; the 
materials, bones and sulphuric acid, are to our hand, and 
better retorts than even the Germans can manufacture, are 
made, such is railway communication, at our door. There 
is scarcely a manufacture in which such ware must not 
prove of inestimable service. Watf s improvement on the 
steam-engine made England, for a time, the manufacturer for the 
world ; since then manufactures have sprung up in Germany, and 
in some articles have attained even a superiority ; but we trust 
that the example which the Messrs. Chamberlain have thus set 
will be followed by others. The manufacture of porcelain is one 
of great interest; few examining its extremely beautiful texture 
would be aware that clay and flint were its principal consti- 
tuents. The clay is brought from Dorsetshire, and an inex- 
haustible supply of silica exists amidst the secondary chalks of 
Scotland and Ireland, and on the sea-coast of Brighton. The 
extreme beauty of the article shows the great care with 
which every process must be conducted. The water is care- 
fiiUy selected ; in Germany rain water only is employed. For 
the manufacture of their best ware, the German manufacturer 
prepares his materials at the vernal and autumnal equinoxes, ex- 
perience having shown him that the rain, from some peculiarity, 
is at those seasons better adapted for his purpose. This circum- 
stance will at once show how little has been neglected. The clay 
is ground by knives into the smoothest paste ; the flints, heated 
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to redness, and then thrown into cold water, are ground. into 
the finest powder. The use of water during this process has 
saved many lives, the flint-dust formerly used peculiarly irritating 
the lungs and laying the foundation for consumption. The 
mixture, while in a semi-fluid state, is passed through several 
sieves, to separate any impurities ; and the mass then presents 
the utmost uniformity and smoothness throughout. So great 
is the aflinity which aJumina has for silica, that they unite even 
in the humid way, forming a kind of mortar, and when this be- 
comes hardened by exposure to the sun's rays, it is rendered 
incapable of decomposition. 

The fluid mixture of silica and clay is afterwards slowly 
and very carefully evaporated, and the mass is stirred with the 
greatest care, as from the imperfect way in which it conducts 
heat the lower portion would become burnt to a brick while 
the upper strata remained fluid; besides, the greater specific 
gravity of the silica would cause it to sink, and the composition 
of the mass would be irregular. Even when evaporated to a 
proper consistence, great labour is expended in more thoroughly 
blending the mass by working and beating it with mallets, 
cutting it into pieces, which are forcibly reblended with the 
mass. The mixture should be then left for a considerable time 
to blend ; and here the Germans have a decided advantage ; 
they leave their mass for several months, while the English 
manufacturers wait but a few days. The Chinese, whose china 
is equal to any German chemical ware in resisting changes of 
temperature, mix sufficient to last not only their own time but 
that of their sons. The mass is afterwards submitted to 
pressure by the hydraulic press, which completely expels the 
air ; unless this is thorougnly and eflectually done at the high 
temperature to which it is exposed in the kiln, the air would 
expand to several hundred times its volume, and blister and spoil 
the goods. The proportions employed by the manufacturers are 
of course kept secret ; from chemical analysis, we know that the 
silica is in the proportions of about one-fourth of the clay. 

We have seen how carefully every process is conducted, yet 
till this manufacture of the Messrs. Chamberlain we were far 
behind the produce of China : their furnaces are far inferior in 
every respect to ours, yet their china resisted sudden changes 
of temperature as well if not better than the best German, and 
was distinguished by a peculiar brilliancy of tint which even 
the skilful manufactory of the Messrs. Chamberlain has scarcely 
equalled ; and yet upon articles of such beautiful ware the 
Chinese artist marked his utter ignorance of even the slightest 
knowledge of perspective; figures were drawn so unlike those of 
any human being, that a person would believe the artist could 
never have seen that which he attempted to pourtray. The most 
brilliant colours were plastered, without any regard to artistical 
effect. 
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By analysis, Reaumur detected the existence of cobalt in their 
blue; this discovery opened at once a mine of wealth for 
Saxony. The cobalt ore was there used for the repair of 
roads ; from being associated with arsenic, the miners re- 
garded it with horror; they prayed to be delivered from 
it, and from the demon of which they regarded it as the 
emblem. It now fetches the high price of thirty shillings a 
pound, even when impure. The Chinese regard their china as 
inferior to that made by their predecessors, but on very weak 
grounds ; the fact of beautiful articles being discovered buried 
would meitly prove how highly they were then valued. The 
clays the Chinese employ are called Ka-olin and Pe-tunt-re ; 
but the principal difference, as apparent to the chemist, is the 
presence of lime and magnesia. Aji Examination of their china 
shows to what an intense heat it must have been submitted. 
Bat the glazing yet remains, and in this the English chemical 
ware certainly excels ; it received no stain from litmus, one of 
the severest tests. For common ware salt is used ; this vo- 
latizes at an intense heat, and gives for common purposes an 
efficient protection ; for china, pure silica made by precipitating 
silica from the silicate of potash by muriatic acid, and mixing 
this with an equal weight of oxides of tin and lead. This is 
beautiful for china, but at a white heat could not be trusted to 
by chemists. 

We had not brought the science to its state of perfection in 
this country till the discovery of this chemical ware. By analysis 
chemists had, many years back, informed the manufacturers 
that the porcelain of Berlin consisted of siliceous sand and 
sulphate of lime; but this was found extremely difficult to 
work, as it is not so cohesive or viscous as that which forms 
hard porcelain ; and though Mr. Wedgewood has very much 
improved his ware, still it is extremely unfit for chemical pur- 
poses. The sudden application of an argand lamp is. even 
sufficient to break it. The English chemical ware of the 
Messrs. Chamberlain appears, however, perfect The glaze 
presents that velvety appearance which marks its perfection, 
it stands every test to which it can be exposed, and from the 
high character of the firm, we feel certain that every facility will 
be given to chemists to get what they may require made from 
patterns: and we hope that, stimulated by their example, 
Messrs. Pellatt and Green will free us now from the necessity 
of purchasing our glass from Germany. If the excise laws 
are, as they plead, the bar to improvement, now, when the 
revenue is in excess, should the attempt be made to remove 
this, in the opinion of our manufacturers and chemists, impo- 
Htic and injurious tax. 
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HER MAJESTrS ALPACA TEXTURES. 

TO THE EDITOR OF THE POLTTECHNIC REVIEW. 

Sir, — Having accompanied the Bradford manufactorers to 
Windsor, Messrs. Thomas Gregory and William Fison, who 
on the 12th instant were honoured with an audience by Prince 
Albert, for the purpose of delivering to him the dresses made 
from Her Majesty's Alpaca fleece by their respective firms, it 
occurs to me that a description of the textures will be accept- 
able to your readers. I ought, however, to premise that, some 
eighteen months ago, the Earl of Derby sent Her Majesty two 
Alpacas, which were located at Windsor, and much admired. 
Their beautiful figure and graceful attitudes on the lawn, as 
well as their mild and gentle demeanour when approached, 
soon rendered them great favourites, both with the inmates of 
the palace and visitors. After being shorn, last season, the 
male unaccountably abstained from food, pined and died, with- 
out any ostensible cause, dnd as unfortunately no post mortem 
examination of the body took place, the complaint remained a 
secret. 

The weight and beauty of the fleece struck every one with 
astonishment, and Her Majesty, animated with that ardent zeal 
for the prosperity of our manufactures, which she delights in 
displaying, as well as in memory of her departed pet, was 
pleased to express an earnest desire to have articles of apparel 
made with its wool, for her own wearing. The fleece, almost 
entirely jet black, was accordingly forwarded through Sir Wil- 
liam Freemantle to Mr. Thomas Southey, of Coleman Street, 
who sent it on to Mr. R. Pollock, of Leeds, with an injunction 
to select, on so honourable an occasion, the most eminent spin- 
ners and manufacturers in Bradford. 

The package was placed in the hands of Mr, James Whitley, 
of Morton Mills, a first-rate spinner of Alpaca varn, who de- 
clared the fleece to be one of the healthiest that had ever come 
under his notice. It weighed 16^ lbs. including 1 lb. of white, 
and when sorted and combed 11^ lbs., and spun 10. Messrs. 
William Fison and Co., and Messrs. Thomas Gregory and 
Brothers undertook the manufacture, and with the given quan- 
tity, of material, above stated, felt desirous of producing the 
greatest varieties of articles possible, showing at the same time 
some of the admixtures usual in the Bradford trade. It being 
desirable that no available portion of the Windsor fleece should 
be lost, and white not offering a suitable contrast with black, 
the first difficulty that occurred to Messrs. Gregory was, how 
to use the odd 1 lb. They, however, hit upon the ingenious 
expedient of having it dyed royal blue, and produced — 
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Ist. A cot cover, or as it is called in the trade, an apron, with 
the warp, or longitudinal threads, royal blue, and the weft, or 
cross threads, black; exhibiting, in the damask style, the figure 
of Britannia, supported on each side by a lion, and above a 
wreath of oak leaves, surmounted by a crown, illumined by de- 
scending rays, with a foliage border on the sides and bottom, 
richly elaborated. This is the first attempt in this country to 
make a texture of entire Alpaca, the usual mode adopted being 
to mix it with a cotton warp, for cheapness, and a silk one 
when the object is superiority. 

2nd. A copy of the above, with a scarlet silk warp, and form- 
ing ft gorgeous contrast 

Srd. Mr. Gregory next presented a striped and figured dress, 
or cloaking, 12 yaids, the warp rose-coloured thrown silk, spun 
to a fine number and doubled, and the weft Alpaca. The figure 
represents the rose, shamrock and thistle entwined, on alternate 
grounds of black and red. In this piece 2|-lbs. of Her Majesty's 
fleece were expended, the effect rich, chaste, and classic. 

4tfa. Mr. William Fison offered the next specimen, viz., a 
plaid dress, 15 yards, and containing 2^ lbs. of the original 
wool, warp rose-coloured spun silk, weft Alpaca, checked with 
ruby worsted, and a few threads of white cotton, to complete 
the square. This specimen was admired as an exemplification 
how much the tartan texture is improved by the introduction of 
Alpaca. 

dth. A plain black Alpaca lustre dress, 16 yards, and contain- 
ing d| lbs. of the Windsor fleece, the warp fine cotton twist, 
and weft Alpaca. His Royal Highness seemed particularly 
struck with the fineness, softness, lustre, and pliability of this 
piece, and on the effect therein produced, was pleased to besto^v 
the highest encomiums. 

It was explained to His Royal Highness that, in consequence 
of the colour of Her Majesty's Alpaca fleece being natural, and 
not imparted by any artificial process, no chemical action could 
tooch and deface it ; a fact with which His Royal Highness 
seemed perfectly well acquainted. Specimens of Alpaca yam, 
spun by Mr. James Whitley, were next submitted to His Royal 
Highness, showing the great improvement made at Bradford 
in this stage of the manufacture. It should here be remarked, 
that the French excel us in spinning short wools, while we sur- 
pass them in long ones. The fibre of Alpaca frequently extends 
to 12 inches. There is, consequently, a peculiar art in spin- 
niog it ; but the process has at length been brought to such 
perfection, that the yam reaches No. 60, that is, 60 hanks to 
the pound, each hank being 560 yards long, so that 1 lb. is spun 
to the length of more than two miles. Owing to its lustrous 
Quality, and the fibre being closely knit, great difficulty was at 
nrst experienced in giving to the white a bright and durable 
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colour. This difficulty has also heen. overcome, and good blues, 
orange, brown . &c., are produced. 

His Royal Highness expressed himself much gratified with 
the textures, and complimented the manufacturers on the skill 
and ingenuity with which they had severally executed the task 
taken upon themselves. After partaking of refreshments, the 
party, including Mr. Thomas Southey, left the palace, deeply 
impressed with a sense of the high honour conferred upon 
them, and at the same time filled with admiration at the afia- 
bility and condescension which His Royal Highness displayed 
on this occasion, as well as the interest and intelligence with 
which he inquired into the various stages of this new branch of 
manufacture. 

The 12th instant was a proud day for Bradford, and as such 
the local papers loudly proclaimed it. It is equally a subject 
of exultation to every true-hearted Englishman, that royal 
patronage has, under such peculiar circumstances, been be- 
stowed upon a new texture, which, on account of its beauty, 
cheapness, and more especially its durability, bids, fair to come 
into very general use, both at home and abroad — a texture in 
which the Peruvian Incas, their wives and daughters, were for 
ages clad. Nothing cramps this growing trade but the high 
price to which the raw material has risen. When first intro- 
duced it sold at Sd, to 9d. per pound, whereas at present white 
sells for 28. Sd.y and black and coloured 28. Sd. In 1834, we 
imported 5000 lbs. ; but for the last four or five years all that 
could be procured in Peru has been regularly brought over, and 
the amount has not even reached two millions of pounds per 
annum. Is not this, then, a sufficient reason why our patriotic 
men— those who wish to befriend our sufiering manufacturers, 
should endeavour to people our hills with an animal affording 
so valuable a fleece, now that it is proved to be so admirably 
well suited to our soil and climate — ^nay, that the wool impipves 
with our pastures ^ This is the only means of rendering the 
consumers independent of a precarious and inadequate supply, 
and at the same time preventing those adulterations to which a 
scarcity of the article naturally leads. 

I am. Sir, your obedient servant, 

William Walton. 

December 21, 1844. 

* For a review of, and extracts from, Mr. Walton's new work on the 
Naturalization of the Alpaca in the British Isles, vide our No. for September 
last. Ed. 



41 



SCULPTURE. 

Waits through the Studii of the Sculptors at Rome, By 
CouDt Hawks lb Grice, Chamberlain of Honour to his 
Holiness the Pope. Rome. Monaldini. 

The studios of the Roman sculptors are not the least interest- 
ing objects which the Eternal City presents to the traveller, 
and they ought to be visited by all who take an interest in the 
advancement of art, both on account of the works of high merit 
which they contain, and because they afford opportunities of 
judging of the real state of sculpture throughout Europe. With- 
in a small compass there are congregated together a number of 
enthusiastic artists from all nations, living in the bands of a 
common brotherhood, and remarkably free from those petty 
jealousies with which men are apt to look upon those whom 
they may consider their rivals in the pursuits of life. Rome is 
well known to possess peculiar facilities for the study of the 
fine arts. Its collections are altogether unique. Apart from 
the number of the highest works of antiquity which they con- 
tain, there is such a variety of separate studies of almost every 
description, scattered throughout its vast museums, that no 
diligent student can even walk through them without learning 
something which he may turn to account. Then, again, there 
is perhaps no city in the world so rich in living models. The 
ancient Latin tribes still furnish to the artist some of the most 
perfect of human forms. These advantages, in addition to the 
rank in society which the artist occupies, and the facility with 
which his well-earned fame may be spread abroad by the con- 
tinned succession of visitors, who resort to Rome from all quar- 
ters of the world, make the Eternal City the most desirable 
residence of those who wish to take a high rank in their pro- 
fession. 

In walking through the more retired streets of the city, we 
not unfrequently encounter large blocks of marble, placed on 
either side of the doors of what at first sight might appear an 
ordinary workshop. On posing the threshold, however, where 
you are always politely received, either by the sculptor himself 
or one of his workmen, you see before you a number of statues, 
bas-reliefs, or busts, in all stages of progress, from the rough, 
damp, clay model, to the most perfectly finished work of art. 
These are sometimes seen of all sizes, from minute marble 
copies, a foot in height, up to the colossal size of twenty or 
twenty-five feet. Amongst the works of forty-six resident 
sculptors, there must of necessity be a great variety and degree 
of talent displayed. This variety exists even in the works of 
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indiyidnal artists. There is little that is not deserving of some 
notice, while there is a great deal that is excellent. 

Winkelman has divided Greek art into four stories : the an- 
cient, which preceded the time of Phidias ; the grand, which 
took its origin with that great sculptor; the beautiful, intro- 
duced by Rraxiteles and Lysippus; and the imitative style, 
w^hich was copied from the others. If we might be permitted 
to adopt a somewhat similar classification of the styles of the 
modem Roman artists, we should divide these into, classic,* 
religious, and natural. The restoration of the classic art is due 
to Canova, and to his great successor Thorwaldsen. In some 
of the works of the former, as, for instance, in the famous group 
of the Graces, at Munich, the classic feeling is developed in a 
high degree. But, in many of his works, Canova seems to have 
had to struggle against a certain kind of sensualism, which has 
obscured their beauty, and impaired their ideality. From this 
blemish Thorwaldsen appears to have been entirely free. Many 
of his classical conceptions are beautiful and pure, while others 
are marked by the elements of naturalism, which seems peculiar 
to northern sculpture. Thorwaldsen is now, alas ! no more; 
but he has left behind him, in our own John Gibson, a successor 
whose merits are of the very highest order. Perhaps there is 
no living artist who can inAise a feeling so thoroughly classic 
into his subjects, particularly in bas-relief; and it has been 
truly said of him that he has frequently excelled in drapery, 
finish, and artistic execution, some of the admired works of 
ancient Greece. Gibson possesses not only a correct imitative 
faculty, but he seems to have the rare power of thoroughly 
grasping his subject, and reproducing it in a highly idealized 
form, so that his works please equally by their beauty and in- 
tellectual development. 

The true office of sculpture is not to copy any form, however 
beautiful, but to exhibit the ideal type which the artist has 
conceived in his own mind of any particular character or event. 
It is quite clear, therefore, that in order to accomplish this, he 
must live, as it were, in his subject ; he must study it under 
every aspect ; he must bring his mind into perfect conformity 
with it, and then an accurate knowledge of the mechanical de- 
partment of his art will enable him so to embody his concep- 
tions that they will command the responsive admiration of all 
similarly constituted intellects. It was in this way that the an- 
cient sculptors attained to such mastery. The quick and ardent 
temperament of the Greek, with its rapid power of perception, 
enabled him to enter with enthusiasm into the most minute 
shades of character which his work was intended to display; 
and when we take in connexion with this, the fact, that by far 
the greater proportion of these works gave expression to his re- 
ligious feelings, we arrive at an adequate explanation of the 
marvellous and as yet unequalled excellence of the sculpture of 
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tbat era. That religious system has long since passed away, 
and with it no doubt much of the feeling with which an ancient 
worshipper would ha^e looked on the master-pieces that still 
adorn the galleries of Europe ; but there is in classic art an 
element connecting it with Uie beautiful in nature, which will 
erer make its study one of the most refined pleasures of a cul- 
tirated mind. 

The gradual decline of Paganism was, perhaps, a chief cause 
of the decline of classic art A new and purer faith had slowly 
and silently pervaded the whole mass of European society. 
The ancient religious system was either believed to have been 
a monstrous fable, or the delusion of evil spirits, and the grace- 
ful embodiments of its mythology were looked upon as the 
residence of demons, which it was a virtue to destroy; so that 
not a single statue has come down to us which has not been 
mutilated by the hammer of the Iconoclast. Even after the 
establishment of Christianity, however, as the religion of the 
state, the artistic spirit appears to have struggled for existence, 
and early attempts were made to render it subservient to the 
ilhistration of Christian truth. In the reign of Theodosius the 
Great, Pacatus advises the emperor to *^ let ingenious artists 
consecrate their art to sacred subjects, and lay aside the fables 
of the ancients. Let them engrave,^^ says he, ^* in their temples 
and forums on ivory and marble, and paint in vivid colours the 
tmths of revelation.^' It was long after this period that reli* 
gious art developed itself in attractive forms. The earlier efforts 
were, many of them, of the very rudest character, and contained 
no one element in common with that which had passed away 
apparently for ever. Christianity appealed to feelings far 
deeper than those from which the old religious system had 
sprung. The new life which it infused into the whole spiritual 
being of man, the seriousness with which it invested all occu- 
pations, and the awful responsibilities of an unseen and eternal 
world, did not naturally ally themselves to forms of external 
beauty. The rudely carved crucifix, or the still more unshapely 
image of the patron saint, were the only representatives of 
Christian art for many ages. No circumstance could more 
completely prove the utter decay of Greek sculpture than the 
fact, that the most deeply interesting of all possible subjects 
should have been for so great a length of time divorced from 
every element of either grace or beauty. In the great struggle 
that was going on in the world, the simple expression of reli* 
gious emotion appears to have been all that was aimed at, 
while the forms themselves were studiously rendered different 
from those which distinguished the Pagan mythology. And yet, 
as Count Le Grice well observes, ** Sacred subjects a^e far 
more favourable to the grand in sculpture than even the most 
felicitous inventions of mythology, or the sublimest creations of 
uninspired poetry. The reality with which religion invests 
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every thing, the lofty moral ]^hich it inculcates, the deep pathos 
which it breathes, awaken and enlist the strongest emotions of 
the heart, whilst the unequalled grandeur of the great events 
which it records, presents to the pencil of the painter and the 
chisel of the statuary, objects upon which to exercise their 
powers so transcendent and unearthly, that the most soaring 
genius could never have caught a glimpse of them even in his 
loftiest flights. The severity and dignity too of sacred subjects, 
are most congenial to the grave character of sculpture, which 
disdains the littleness of the ignoble themes to which it is 
sometimes prostituted by venality or corrupt taste." At the 
period of the revival, the recovered remains of classic antiquity 
very soon exercised a powerful influence, which has been in- 
creasing to the present time. 

Thorwaldsen excelled in religious sculpture; no one knew 
better than he how to invest the most solemn subjects, with 
beautiful external forms ; and at present the palm must be 
yielded to Tenerani, who, along with Galli and Hogan, occupy 
the first place in this department of the sculptor^s art. Perhaps 
no religious subject more touching was ever executed than 
Tenerani's great bas-relief of the Descent from the Cross, 
which has been recently finished for the Duke of Torlonia's 
chapel ; but his chef d'oeuvre is, beyond all doubt, his colossal 
statue of the Angel of Death, a work of extraordinary power. 
The figure is represented in a sitting posture, the hands resting 
upon the knees on a scroll and trumpet. The countenance is 
of the most angelic beauty, but expressing all the dignity and 
solemnity of the awful vocation fi'om which he appears to have 
rested but for a moment. It is a religious work in the highest 
sense of the term, and yet it is adorned with a thoroughly 
classic grace. Before this statue was completed, its efiect was 
very fine ; it looked like a great stone shadow of some dread 
object, gradually bodying itself before the sight Unfinished 
sculpture, indeed, seems best adapted for the expression of 
certain ideas. No one can look upon the Titanic figures of 
Morning on Michael Angelo's tombs of the Medici at Florence, 
without being strongly impressed with the fact, that the rough 
shade, wakening up as it were into a more perfect form, adds 
greatly to the expression which the artist intended to convey. 
Religious sculpture is decidedly on the advance at Rome, and 
bids fair to surpass all that has been hitherto achieved^ 

The application of this branch of the art to monumental de- 
signs, has been recently carried to considerable perfection. 
Nearly every studio presents one or more specimens, either 
completed, or in progress. Unfortunately the artist is not al- 
ways left to the inspirations of his own genius, but his resources 
are crippled, and his aim perverted, by the ignorance or the 
vanity of the parties with whom he has to deal. We have 
seen immense labour and skill bestowed on bas-reliefs, especially 
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whose subjects and manner of treatment has been contracted 
for in such a spirit as to leave the artist no alternative but the 
rejection of a lucrative engagement, or the absolute disgrace of 
his art* This is a circumstance very much to he deplored, and 
for which there appears to be no remedy, except a more widely 
spread and correct taste amongst the public at large. There 
are, however, individuals and committees enlightened enough 
to give the sculptor credit for more knowledge of his profession 
than they themselves possess ; and there are consequently to 
be found works of high character, exhibiting all the excellences 
of a classic style, combined with deep religious sentiment 

In the church of St. Carlo in Corso, in Rome, a monument, 
by Gnaccarini, has recently been erected to the memory of 
Loienzo and Serafina Mingaccio, which exhibits many excel- 
lences, whether we regard the purity of its architectural design, 
or its admirable sculptural decoration. The entablature is sup* 
ported by four Corinthian columns, between which are placed 
statues of Faith, Hope, and Charity. The design and execu- 
tion of these statues is exceedingly beautiful, and the drapery 
well managed. On the attic is a bas-relief, consisting of nine 
figures, which tell the story in an affecting manner. The spec- 
tral form of Serafina, shrouded in a mantle, who died six years 
before her husband Lorenzo, appears at the door of the sepul- 
chre to welcome him to the mansions of the dead. He seizes 
her by the hand, while he turns towards his son, who died 
three days after him, and who is represented as holding the 
mantle of his father. The other figures exhibit the surviving 
members of the family. Gnaccarini has utterly discarded in 
this monument the detestable modem costume as altogether 
unsuited for his purpose, and has draped and grouped his figures 
in a most effective manner. 

What we have called the natural style of sculpture is at pre- 
sent by far the most extensively pursued. It seems to have 
originated with the German artists, and to be nothing more 
than a simple expression of a certain peculiarity in the Ger- 
man mind, which is one of the simplest and most unsophisti- 
cated in Europe; and a degree of what may be called naturalism 
pervades all the best productions of the national literature. 
The sentiment may be considered as the opposite of the heroic, 
and it leads them to view every subject in a light almost pecu- 
liarly their own. It is not to be wondered, therefore, that when 
the sculptor attempts to embody a classic conception, it should 
partake of the tinge of his own mind. The works of the Ger- 
man artists are, generally speaking, of a high character. There 
is great freedom and richness of design ; their forms are par- 
ticularly good, and on the whole they may be considered as 
eminently successful in the development of subjects ; but there 
is a want of generalization and a deficiency of that grace which 
gives a charm to classic sculpture. Any one, after studying 
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Gibson's beantifhl stataes of Uie Hunter, and Capid disguised, 
will be particularly struck with the naturalism in the character 
of German sculpture on visiting the stu^os of Troschel or 
Steinhanser. The Perseus of the former, and the beauUfuI 
group of Hero and Leander of the latter, afford abundant evi- 
dence of the high degree of excellence to which these artists 
have attained. The modelling in both is extremely good, and 
exhibits great ease and expression ; but still the eye at once 
recognises that the subjects, though classical, are not rendered 
in a true classic spirit The style of both artists, however, is 
admirably adaptea to works of another class, in which a single 
idea has to be portrayed. 

In the same studio with the Perseus, is a statue of a young 
girl asleep ; and alongside of the Hero and Leander there is an 
exquisite figure of a child listening to the sound of a sea-shell, 
both of which are just as pleasing productions as one would 
wish to see. Nearly alliea in style to these is a charming 
statue of a Greek slave sculptured by Mr. Power, an American 
artist residing in Florence, whose works are not so extensively 
known as their merits deserve, but who bids fair to occupy -a 
high position in his art. 

In the execution of busts, the classic has a decided preference 
over the Iconic or natural style. This circumstance was per* 
fectly well known to the ancient artists, who in their best works 
always gave an idealized likeness, which appears to have con- 
tained in it not only a representation of character, but also the 
family type of the original. It was stated by Posidonius that 
the descendants of Brutus were to be recognised by their re- 
semblance to the statue of their ancestor, yet we know from 
existing remains that the likenesses were idealized. 

Count Le Grice's work contains many excellent remarks on 
this subject. He says, " The perfection of the sculptural art 
does not consist in making the bust of any one a faithful tran- 
script of every feature of the face, but in giving to the whole the 
general effect of the individual portrayed, and not an absolute 
mechanical copy of every peculiarity which presents itself to 
the eye or touch. To generalize is to omit all incidental de- 
tails ; and to modify is to give the features a more perfect tyi>e 
than they in reality possess. By such means the expression is 
rendered more exalted than the living model, and the features 
are beau-idealized without losing the likeness.^' 

A thorough mastery of these rules is essentially requisite for 
the bust sculptor. Both styles are practised at Rome as well 
as elsewhere ; but the classic, as we have already said, has a 
very great advantage over the Iconic. This may be easily illus- 
trated from a well known work of Canova. The head of Pope 
Clement XIII. on his monument in St Peter's, is universally 
allowed to be the finest Iconic bust in the world. It exhibits 
every detail in the model, and when closely inspected, has a 
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degree of perfection that is quite wonderful, but from a distance 
its effect is by no means striking. 

In the modelling of idealized busts no artist of the present 
daj excels Macdonald. His likenesses are invariably good, and 
the character of his subject is rendered with great force, as well 
as with true classic taste. His studio contains a collection of 
casts of nearly all his works, and attracts numbers of visitors. 

It is impossible to give more than a very general view of Ro- 
man sculpture within our present limits ; but still it would be 
an act of injustice to pass over such names as those of Bien- 
aime, Fabris, Wolfe, Laboureur and Wyatt, all of whom have 
produced works of superior merit There is a gigantic group 
of Milo, of Crotona, twenty -five feet in height, at present m the 
studio of Fabris, which we shall notice on account of its magni- 
tude, and the felicity with which so large a subject has been 
handled. " The moment chosen by the artist is wnen the hands 
of Milo were caught in the cleft of the tree, and a huge lion, 
finding him in that defenceless position, has sprung on die cap- 
tive Athlete, and is in the act of lacerating the muscle of his 
thigh. In this awful situation the efforts of the surprised Cro- 
tonian to disengage his hands and defend himself are truly ter- 
rific ; every member of his Herculean frame is strained to its 
utmost tension ; and his turgid muscles and swollen veins give 
fearful indications of his wondrous strength, and cruel agony of 
mind and body. Although affliction and dismay are fearfully 
depicted on his agonized countenance, the eye-balls seem to 
roll in wrath and vengeance ; and we read in his lowering brow 
his wild and despairing defiance. His grizly hair and beard 
stand erect with horror, whilst his parted lips and convulsed 
tongue seem thundering forth cries of wild rage and terror. His 
giant proportions, thus struggling in vain to defend himself 
against the ferocious king of the forest, whose strength is here 
exercised with impunity on an unresisting foe, strikes the be- 
holder w^ith that '^ delightful horror,'' which, according to Burke, 
in his ** 1 reatise on the Sublime and Beautiful,^' is the true cha- 
racteristic effect of the sublime ! 

The figure is supported by the stump of the tree, which 
proves fatal to Milo ; from it hangs the skin of the young bul- 
lock, the first trophy of his strength ; and on the ground are 
the wedges that fell from the cleft of the tree, and caused the 
fatal accident The lion is portrayed with terrific truth : his 
claws are deeply buried in the flesh, and the gushing blood- 
drops are seen trickling from the wound. The lion's mane 
stands erect, and his tail seems to lash his sides with triumphant 
energy and ruthless rage. 

. In the naked proportions the artist has displayed an intimate 
acquaintance with the muscular development of the human 
frame; the left leg and the toes grappling the ground are grace- 
fill and natural ; and the hands are in the style of Michael An- 
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gelo. The conventional treatment of the hair and beard pro- 
duces a fine softened effect of light and shade; there is a 
breadth and boldness throughout the whole that accord admi- 
rably with the character of the group ; and we have no hesita^ 
tion in saying that, placed on a pedestal, and seen against the 
dark blue sky as aback-ground, this colossal group would prove 
singularly imposing.*** 

The restoration of the magnificent church of St Paul, which 
is now proceeding, has afforded opportunities to several of the 
Roman sculptors for exhibiting their skill in decorative statues. 
These are marked by certain peculiarities which are distinctive 
of this particular kind of sculpture. The dimensions of the 
edifice, and the position which the work is to occupy, as well as 
the direction and amount of the light, have all to be taken into 
account. 

It is stated by RoUin, that ^' Phidias was not one of those 
artists who only know how to handle the tools of their profes- 
sion ; he had a mind adorned with all the knowledge that could 
be useful to a man of his profession, of history, poetry, fable, 
geometry, and optics.** Phidias and Alcamenes once contended 
in the production of a statue of Minerva, which was intended 
to be placed in a public situation* The two statues were ac- 
cordingly finished and exhibited to public view. The Minerva 
of Alcamenes, from its exquisite finish, gained all the sufirages 
of the people ; that of Phidias, on the contrary, was unani- 
mously rejected on account of its great mouth, distended nostrils, 
and apparently deformed visage. Phidias requested that both 
statues should be placed alternately in the situation which the 
successful one was intended to occupy. The contrast between 
the two was then sufficiently striking. The Minerva of Alca- 
menes was now thought insupportable, while the other had such 
an air of grandeur and majesty as to excite universal admira- 
tion. This anecdote illustrates the necessity of attending to 
those conditions which are incidental to decorative sculpture. 
It requires great breadth and massiveness of style, as well as 
great art in ths distribution of its lights and shadows. 

Laboureur has executed a fine statue of St. Gregory the Great, 
eleven feet eight inches in height, which is intended to be 
placed in the church of St. Paul. In the studio it appears 
coarse and not over well designed ; but from the artist*s known 
ability there can be little doubt that it will show to great ad- 
vantage when it is placed on its pedestal. 

We may refer incidentally to the cutting of cameos, as a 
branch of Roman art which has recently undergone very con- 
siderable improvement In this department Saulini has taken 
the lead, and an examination of his works will easily show that 
they admit of design and finish similar to that of the best bas- 

■ Count Le Grice, op, cit. 
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reliefs. One caase of ibis advance has doubtless been the prac- 
tice of making cameos simply reduced copies of larger works^ 
but Sanlini has also a high degree of talent as an artist, and 
can render his subject with a degree of spirit akin to that of 
the original. 

On the whole, we are disposed to consider the present state 
of sculpture as highly satisfactory. It is true, that there are 
no living artists whose works, individually, can be put in com- 
petition with those of Canova or Thorwaldsen ; but at the same 
time there is a much larger number of men of talent devoted to 
ihe art than at any former period. Almost every nation has 
one or more representatives of great promise, especially among 
the younger artists. A correct taste is more widely spread than 
it has hiUierto been, and the study of classic antiquity is pur- 
sued with more ardour. Count Le Grice^s work, which has led 
to the preceding observations, is an important auxiliary to the 
progressive movement which is taking place. To a competent 
classical knowledge he unites an enthusiastic admiration for the 
Greek art, and possesses a thorough insight into its principles. 
His criticisms consist rather in pointing out excellences than 
in denouncing faults ; perhaps to do both would be productive 
of the greatest amount of good, but situated as the Roman art- 
ists are, it is no easy matter to correct imperfections, without 
inflicting injury on their private interests. He seems to prefer 
passing over the bad without notice of any kind, while what is 
really good is dealt with in a iriendly and liberal spirit 



7%e Law a Rule of Life to the Christian. By the Rev. 
Charles Smith Bird, M.A. F.L.S. Cleaver. 

This volume consists of eleven lectures on the Decalogue, 
preached in the parish church of Gainsborough. They are 
carefully and elegantly v^-ritten. They abound in truths ably 
delivered, and are likely to produce an impression upon their 
hearers, for those who read must feel that they are tlie offspring 
of pure devotion and of heartfelt sincerity. The dedication to 
Dr. Kaye is well expressed, and is evidently a tribute of respect 
to a disinterested patron who bestowed a living upon the au- 
thor, who was known only to him by the good he had done. 
The Bishop of Lincoln evidently did right in drawing the rever- 
end author from the seclusion of a retired curacy, and placing 
him in the midst of a numerous population where he will em- 
ploy his opportunity for doing that which is good and just. 
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WHAT IS POETRY ? 

Imagination and Fancy; ar^ Selections /ram the English PoetSy 
illustrative of those Jirst Requisites of their Art; and an 
Essay in Answer to the Question " What is Poetry f^ 
By Leigh Hunt. Smith, Elder & Co. 

If any of 6ur readers should feel disposed to question the pro- 
priety of our diversifying the gravity of our ustial contents by 
a reference to those of the elegant ^^ monster-grden ** and silver 
bound volume before us, let us endeavour to find an apology in 
a passage from the aothor^s own e»say, in answer to this ques« 
tion, " What is Poetry ?" Poetry begins when matter of fcct 
or of science ceases to be merely such^ and to exkiM a further 
truth : that is to say, the connexion it has with the world of 
emotion, and its power to produce imaginative pleasure. In- 
quiring of a gardener, for instance, what flower it is we see 
yonder, he answers " a lily, '* This is matter of fact. The 
botanist pronounces it to be of the order of '* Hexandria Mono* 
gynia."^ This is matter of science. It is the ^^ lady *" of the 
garden, says Spencer ; and here we begin to have a poetical 
sense of its fairness and grace. It is '^ the plant and 'flower of 
Kght^ says Ben Jonson: and poetry then shows us the beauty 
of the flower in all its mystery and splendour. If it be asked, 
how we know perceptions like these to be true, the answer is, by 
the fact of their existence,— by the consent and delight of 
poetic readers ; and as feeling is the earliest teacher, and percep- 
tion the only final proof of things the most demonstrable by science, 
80 the remotest imaginations of the poets may often be found 
to have the closest connexion with matter of fact ; perhaps 
might always be so, if the subtlety of our perceptions was a 
match for the causes of them. Consider this image of Ben 
Jonson*s — of a lily being the flower of light. Light un- 
decomposed, is white ; and as the lily is white, and light is 
white, and whiteness itself is nothing but light, the two things, 
so &r, are not merely similar, but identical. A poet might add» 
by an analogy drawn from the connexion of light and colour, 
that there was a ** golden dawn ^ issuing out of the white lily, 
in the rich yellow of the stamens. I have no desire to push this 
similarity farther than it may be worth. Enough has been 
stated to show that, in poetical as in other analogists, ^' the 
same feet of nature,^ as Bacon says, may be seen ^' treading in 
•diflerent paths -^ and that the most scomfbl, that is to 8ay» 
dullest disciple of &ct, should be cautious how he betrays the 
shallowness of his philosophy by discerning no poetry in its 
depths.** Again Bacon in another part of his writings, says, 
talking of men's various studies ; — ^' Histories make men wise, 
poetry wittyy^ (which means not punstersj but of active per- 
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ception,) '' the mathematics, subtle, &c.'* and adds, ^^ there is 
no stand or impediment in the act but may be wrought out by 
fitstadies/' 

Enough then, perhaps, to establish poetry, good poetry, as 
part of the wisest man's studies. But the question is, in what 
consists good poetry, and where to find it? To know the former 
point, one must have studied the matter as a profession ; to 
know the latter, one must have read all poetry, good and bad, 
and separated Uiem to the right and left. It is the want of time 
to pursue this course of study, and to make this selection, that 
has so restricted the knowledge and enjoyment of the works of 
the poets amongst men of the profoundest thought and most 
active talent. Homer, Shakspeare, and Milton, are so su- 
premely excellent in their respective styles, and are so univer- 
sally acknowledged to be so, that a man has no difficulty in 
falling back again and again upon them, every time he becomes 
nauseated with the namby-pamby trash of mere versifiers, which 
be may have taken up at hazard. And the consequence of this 
18, that discouraged with repeated disappointments of this 
kind, and being loath to court further offence and annoyance in 
the same way, the man of mind, but of occupation, is often apt 
to ^^ swear by" Homer, Shakspeare, and Milton as his three 
only poets, to the exclusion of much of real poetry which really 
exists in others. 

To a man so circumstanced, a caterer and a pioneer, like 
Leigh Hunt, who was bom, if not a poet, at least with a 
lively perception for poetry within him ; who has* through life 
cultivated the innate impulse as a passion, and fed its craving 
with all that poets ever produced, both in our time and in times 
of yore, must be invaluable. True we may not always agree 
in all his opinions on matters of taste, but we must always 
admit that he advances reasons for his likings and dislikiogs, 
and by virtue of these reasons, we are at liberty to participate 
in them or not. 

Mr< Hunt starts with a general essay in answer to the ques- 
tion, " What is Poetry r" an essay which, in seventy pages, 
gives us a broader view of the realms of poetry, and of its di- 
versified attributes, illustrated by a more abundant reference to 
examples from all the chief poets, ancient and modern, than 
we should have conceived to have been possible within any 
thing like the compass. The remainder of the volume is then 
occupied with extracts, well selected, well read, well italicised 
in their remarkable lines, and well commented upon from 
Spencer, Marlowe, Shakspeare, Ben Jonson, Beaumont and 
Fletcher, Middleton, Decker, and Webster, Milton, Coleridge, 
Shelley, and Keats. If the reader be astonished at the gap 
of above a century between Milton and Coleridge, he should 
bear in mind, that the present volume pretends only to illus- 
trate poetry in regard to ^* those first requisites '* of the art, 
^ Imagination and Fancy ;^ and in these points the author, 
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doobtless considers the poetry of the eighteenth century defi- 
cient. Yet still, by his own showing, in a passage in his 
Essay, we think that Chaucer and Pope should have been in- 
cluded, if in ever so small quantities: — *^ Spencer,** be says, 
'^ has great imagination and fancy too, but more of the latter ; 
Milton both also, the very greatest, but with imagination pre- 
dominant; Chaucer, the strongest imagination of real life, 
beyond any writers but Homer, Dante and Shakspeare, and in 
comic painting, inferior to none ; Pope has hardly any imagi- 
nation, but he has a great deal of fancy ; Coleridge little fancy, 
but imagination exquisite ; Shakspeare alone, of all poets that 
ever lived, enjoyed the regard of both, in equal perfection.** 
After reading this passage, we certainly feel disappointed not to 
find Pope in his place before Coleridge, to illustrate the marked 
contrast which our author makes between them. The omission 
is the more remarkable, as in the Essay, the Rape of the Lock 
is referred to as a brilliant example of fancifiil poetry. We may 
add, however, that it is intended, should the present volume 
be well received by the public, to follow it up with others, 
respectively allotted to the poetry of action and passion, of con- 
templation, of wit and humour, and of song or lyrical poetry ; — 
and that in one or other of these, it is possible Pope may find 
a place. 

We would gladly take up discourse with Mr. Hunt on many 
of the points of principle and criticism with which he, as it 
were, lays open the elements of his subject. But we must 
restrict ourselves to two or three. Our first quotation is a bold 
defence of what matter.of*fact men are apt to look upon as a 
vulnerable province in the world of poetry ; namely, the super- 
natural. Hobbes, who Mr. Hunt says, *' translated Homer, as 
if on purpose to show what execrable verses could be written 
by a philosopher,*' alluding to the writings of Spenser and 
Ariosto, said that *' impenetrable armours, enchanted castles, 
invulnerable bodies, iron men, flying horses, and a thousand 
other such things, are easily figured by them that dare.** To 
which Mr. Hunt replies ; but *^ enchanted castles and flying 
horses are not easily figured as Ariosto and Spenser figured 
them ; and that makes just the difference ;'* and then, after 
some examples in point, goes on : — ^* Hobbes, in making objec- 
tions to what he thought childish, made a childish mistake. 
His criticism is just such as a boy might figure himself upon, 
who was educated on mechanical principles, and thought he 
had outgrown his Goody Two Shoes. With a wonderful dim- 
ness of discernment in poetic matters, considering his acuteness 
in others, he fancies he has settled the question by pronouncing 
such creations impossible ! To the brazier, (alluding here to 
Chaucer*s Steed of Brass,) they are impossible, no doubt ; but 
not to the poet Their possibility, if the poet wills it, is to be 
conceded ; the problem is, the creature being given, ^^ how to 
square its actions with probability, according to the nature 
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assumed o/* it.^ In a word, if we may be permitted to add any- 
thing to what is already so well done to oar hand, Hobbes did 
not, or would not, consider the applicability of logical reasoning 
to the most extravagant hypothecated case. 

We agree also with Mr. Hunt in decrying the existence of 
" prose poetry." We consider it at the best to contain the 
essence of poetry, but not in the form of poetry. Musical 
cadence, the beauty of smooth versification and appropriate 
accentuation, are necessary to the conveyance of a poetic idea, 
from the mind of him who imagined it, to another. An abstract 
poetic idea may exist in the mind of a poet ; but as soon as 
be attempts to give it utterance, he must, if he be a poet indeed, 
give it an appropriate poetic shape. Hence versification is a 
distinct test of poetic merit. ^^ Weakness in versification,^ says 
Hr. Hunt, '' is want of accent and emphasis. It generally 
accompanies prosaicalness, and is the consequence of weak 
thoughts," or, if we may add, a deficient appreciation of the 
subject in a poetical point of view. In another passage, after 
referring to the " variety in uniformity,*" which masters the 
versification of Coleridge, (in Christabel for instance), he says : — 
" It is thus that versification itself becomes pari of the senti- 
ment of the poem.'** 

In all this, and much more that Mr. Hunt writes, we entirel 
agree, and so we might part friends. But as we love and long 
to be critical, we must indulge in a little touch of the sort by 
way of a relish after repast. If poets ought to be strictly 
accurate and consistent in their figures and similes, so as cer- 
tainly ought those who criticize their performances. Yet have 
we not a slip, or ** Irishism," here at page 60 ? where, speak- 
ing of the heavy uniformity which disfigures the metre of Pope's 
Rape of the Lock, he says :— " The reader will observe, that it 
is literally seesaw^ like the rising and falling of a plank, with a 
light person at one end, who is jerked up in a briefer time^ and 
a heavier one, who is set down more leisurely at the other,^ 
The idea intended here may be guessed at, but it is certainly 
not accurately expressed. If Mr. H unt had studied the mecha- 
nical power, as he has those of poetry, he would have known, 
that aJthough the two ends of a lever moving round a fulcrum 
may be unequal, one end cannot stop before the other, and that 
the long end through it may travel up faster than the short end 
travel down, does not arrive at its destination " in a briefer 
time.** 

lliis little hint may, perhaps, restore the self-complacency 
and good-humour of our more practical readers, who. may have 
been wondering how far we were going to wander into the 
realms of figures and fancy ; and with it we commit this little 
volume to their favourable consideration. 
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Christmas Festivities far 1845, by John Poole, Esq. Smith, 

Elder & Co. 
The Comic Miscellany /or 1845, by John Poole, Esq. Henry 

Colbum. 

Subely the force of invention, and the art of book-making 
" can no farther go." Two Comic Annuals for 1845, by John 
Poole, Esq., and yet no line written for, or in behalf of either 
of them, by the said John Poole. This may seem to require 
explanation ; — it has the sound of a decided paradox. It is, 
however, strictly true ; — and it is also strictly correct to say 
that both the above attractive titles are misnomers : — ^not to use 
any harsher term. Mr. Macauley, and Lord Jefirey have re- 
printed their articles from the Edinburgh Review, and there is 
no reason why Mr. Poole should not reprint his from the New 
Monthly Magazine, if he fancies that there is a demand for 
them. But in all fairness and reason, let them be put before 
us for what they are ; — " Tales and Essays, by John Poole, 
Esq., reprinted from the New Monthly Magazine ;'^ — not for 
what they are not, and never were contemplated to be, " The 
Comic Miscellany,'' and ** Christmas Festivities,*" — "^ 
1845." The misunderstanding between Mr. Poole and Mr. 
Colburn, out of which it arises that we have two works so 
nearly similar in title, is developed by " Notices to the Reader,'' 
— pasted in as an after-thought after the title pages of the 
respective books. Mr. Poole who came out first, alleges that 
Mr. Colbum had no right to publish " The Comic Miscellany,'' 
and to use his name as the Author, alleging that Mr. Colbum 
has ** nothing new '* of his (Mr. Poole's) in his hands ; and that 
therefore the said Miscellany can only possibly consist of re- 
prints from the New Monthly Magazine. All this time Mr. 
Poole overlooks the fact that his " Festivities ^ have nothing 
new in them either, being also reprints from old " New Month- 
lies." Mr. Colburn, however, defends his right to do what he 
likes with his own, having paid Mr. Poole for the Articles, and 
so the matter stands. The public of course have a right to buy 
both of these " attractive" Annuals if they please ;-*-but in 
spite of their smart crimson and salmon cotton bindings, their 
handsome portraits, and so forth, we do not think they will be 
tempted to do so after reading this notice* 
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The Cmfes8um$ t>f ihe Ideal^ and other Poems. By Thomas 

PoWBLL. C. Mitchell, 1844. 

Amongst the ardent spirits of the present day who have 
striven to keep alive in us the passion for sweet song, the 
writer of Uie little volume before us has not been the least in- 
dustrious nor the least successful. There is a genuine spirit of 
poetry about him which cannot be mistaken, and will not 
brook control. With a quick perception for the beautiful and 
the amiable, he has a ready fancy, and a happy aptitude for 
harmonious forms of phrase. The consequence is, that he 
has written many beautiful things in various styles of poetry. 
His tragedies, particularly ** The Blind Wife, or the Student 
of Bonn," and " The Shepherd^s Well,** possess considerable 
merit of invention, and character, though, perhaps, hardly pat 
into that concentrated and artistic form which would adapt them 
for representation. " The Confessions of the Ideal,** in the 
present volume, are a succession of ** phantasies,*' which have 
crossed the author*s mind at various fitful times, reflections 
upon life and nature — now grave and sad — now bright and 
cheeriAg as the splendid morning sun. Apart from the con- 
sideration of their poetic merit, and their propriety of sentiment, 
they have this great recommendation, the total freedom from 
affectation. 



Urinary Deposits. By Gqlding Bird, M.D., A.M. John 

Churchill. 

This subject, in connexion with Agricultural Chemistry, has 
lately been the theme of much inquiry. The labours of the 
indefatigable Liebig have been directed towards the elucidation 
xA the analysis of the secretions from the kidneys. 1 he physical 
and chemical character of the excretions that are poured forth, 
have been examined by Dr. Bird, in reference to the most im- 
portant subject that can occupy die attention of man, namely, 
the prevention and cure of the diseases to which we are sub- 
ject ; and he has performed this task he has assigned to himself, 
so as to derive, not only the approbation of the public, but the 
rewards that the skilful physician generally obtains. His book 
contains a digest of the best opinions entertained on the dia- 
gnosis, pathology, and remedial treatment, of the most sensi<^ 
live organs of the human body, with his own close observation, 
and the results of several years of experience. The investigatioa 
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of the excretory system, or those structures by which both the 
s^iiperabundant food taken into the stomach, and the fibres no 
longer capable of forming a part of the human body are expelled, 
belongs to a department of medicine which derives much of 
its information from Chemistry. But, generally speaking, 
Physiologists have paid till lately but little attention to this 
great source of their arrival at truth ; and we are happy to see 
Dr. Golding Bird, who unites both of these studies, devoting 
his attention to the points which are embraced by these 
sciences, and likewise that he seeks microscopic aid, from which 
so much is to be expected, although as yet so little has been 
revealed to us. If we do not enter upon an analysis of this 
work, it is not from a feeling that our readers would not ap- 
preciate it, but from the conviction, that to do justice to it, we 
should be called upon to make considerable extracts from it, 
which, in the present circumstances, we are compelled to avoid ; 
but in many of our researches we are persuaded we shall have 
to quote, as our authority. Dr. Golding Bird^s work, which con- 
tains a mass of materials connected with what may be termed 
vital chemistry, from which we shall have occasion to draw, 
when illustrating any points connected with the subject he has 
so ably handled. 



Minutes of the Proceedings of the Institution of Civil 

Engineers. 

The council of this society has adopted the plan of publishing 
the proceedings of each evening, together with the papers read. 
The communications are given in a complete form, with such 
illustrations as are necessary to explain the views of tlje au- 
thors. When the volume is finished, with its index, we shall 
more immediately examine its contents, but we cannot allow 
the opportunity to escape us of making some observations on 
the admirable plan upon which the meetings are conducted, and 
upon the satisiactory results of the zeal which civil engineers 
are exhibiting in promoting the advance of the different sciences 
which are auxiliary to their own department. We notice with 
pleasure that discussions upon the matters contained in the com- 
munications, are carried on, and that they elicit a mass of im- 
portant information. The parent societies, the Royal and the 
Antiquarian, are distinguished for exceeding dulness, and for an 
exhibition of the drowsiness and carelessness of its fellows. 
A dull tedious paper is quite as welcome as one replete with 
instruction and knowledge ; it is read in a monotonous tone of 
voice, listened to with listlessness, and is forgotten, until it 
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probably 18 looked at in the Transactions in which it is con- 
agned to honourable yet permanent oblivion. The practice 
pursued in the Institution of Civil Engineers, and which is gra- 
doally finding its way into the best of our scientific bodies, of 
examining into the subject brought forward, and of expressing 
opinions, must tend to enlarge men^s minds, enable them to 
convey ideas to each other, and to arrive at the great truths of 
science quickly and securely. On these occasions eloquence is 
not only unnecessary, but expensive, and the man least capable 
of expressing himself in the language of oratory, but of stating 
in simple words the result of his experience, or the ideas that 
have been awakened, will be listened to with the greatest plea- 
sure. A brief outline of the discussion that has been elicited, 
follows in the publication of the minutes upon such of the com- 
munications as have been deemed of sufficient interest to re- 
quire notice, or upon those that are more immediately addressed 
to the pursuits of those who are present. This plan is highly 
commendable, and we are persuaded tends to the public benefit. 
Among the sciences which civil engineers now embrace, is 
Geology, and it cannot but be considered very praiseworthy in 
them to assist that branch of knowledge by such observations 
as they are capable of making. We are glad to observe papers 
on peculiarities of geological position, and the description of 
such formation as have been met with in railroad making. We 
are pleased likewise, to observe, that the laws of chemistry are 
fuUy understood, and some of the investigations which are 
usually confined to the practical chemist, pursued with an 
ardour which must eventually produce the most favourable 
results. We are, indeed, satisfied that this institution is labour- 
ing with earnestness and with success towards the promotion 
of the general good. 



THE EQUATORIAL MONUMENT. 

Under the auspices of President Florez, has been completed 
a monument, which, though from the circumstances we are 
about to narrate, it is perfectly useless to science, is a proof 
that in the South American republics there will be found an 
auxioos desire to cooperate with the scientific institutions of 
Europe in the promotion of any objects connected with the ad- 
vancement of knowledge. Upon the plains of Yaruqui is now 
completed a pyramid, commenced in 1887, which bears the fol- 
lowing inscription, and we are indebted to Colonel Wright, 
Consul-General for the Republic of the Equator, for the origi- 
nal documents, the representation of the stone, and for much 
information on the subject 



58 THB EQUATORIAL MONUMENT. 

Geminam. pyramidem 

Monumentum Doctrinas 

Simul et grande adjumentum 

Olim injuria temporum eversam 

ViceBtius Bocafuerte 

ReipublicaB iEquatorialis PrsBses 

Restituit 

Gloriosaeque instaurationes litteris consignaDdas 

Annuente consortium 

Ludovico Pbilippo 

Rege Francorum 

Ornari conjunctis utriosque gentis insignibus 

Jussi curavit. 
Anno MDCCCXXXvn. 
In the year 1735 the French and Spanish governments, for the 
purpose of determining the figure of the earth, sent out to the 
Equator a scientific expedition, to measure an arc of the meri- 
dian near the equator, and likewise some degrees of the equa- 
tor. Only the former part of the intentions of the two govern- 
ments was achieved. The trigonometrical observations of the 
expedition extended over three degrees of the meridian, from 
Quito to Tarqui, and occupied a term of four years, during 
which, from the great vicissitudes of climate between the in- 
tense cold of the most elevated peaks of the great Cordillera of the 
Andes, and the burning heats of the plains of the tropical re- 
gions, added to the ignorance and prejudices of the natives, who 
in 1739, at Cuenca, rose en masse, clamouring for the death of 
the foreigners, whom they imagined had come out *^ to run 
away with their equator,^' all employed were exposed to a 
series of almost unparalleled fatigue, privation, and danger. 

The expedition in question was composed of the French 
Academicians, Godin, Bouger, and La Condamine, to whom 
were associated by the Spanish government, two Spanish naval 
officers, already in South America, Don Jorge Juan, and Don 
Antonio de Alloa. The equatorial spot selected for their opera- 
tions, was the province of Quito, in Upper Peru. At the 
period of the expedition's departure from France, it was a 
subject of deep regret in the scientific world, that no monu- 
ment existed of the base which had served the celebrated 
Picard in 1672, for the admeasurement of a degree of the me- 
ridian between Paris and Amiens. Accordingly it was deter- 
mined, that the two extremities of the base line of the expedi- 
tion proceeding to South America, should be marked by two 
pillars or pyramids, with an inscription indicating the object of 
their erection. 

Towards the end of the year 1736, in the plain of Yarougui, 
four leagues to the cast of Quito, a base line with the greatest 
care was uieasured off; the operation required a month, the 
distance measured was 6272 French toises. 
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On its tenninatioii) La CoDdamhi€y in order to mark its two 
extremities, planted two mill stones in the hollow centres of 
which he set up two poles. From the great difficulty they had 
to encounter in the transport of materials, &c. &c.,the construc- 
tion of the pyramids was a service of much labour. On their 
lerminationy the following inscription was placed on their two 
inside faces. The northern pyramid was erected at Caraboura, 
and the southern at Oyambaro. 

Auspiciis 
Phillipi V. Hispanorum et Ii\diar t Regis Catholic! 
Promovente Regiu Scientiarum Academid Paris : 

Fayentibus : — 

Emin : Here : de Fleury Sacrse Rom : Cardinoli 

Supremo (Efuropa Plaudeate) Gallise Adminiitro : 

Cels : Jean Fred. Philipeaux de Maurepas 

Regi Fr. a rebus Maritimis, etc., Omni^nte Eruditionis Mecaenate, 

Lud : Godin. — Pet : Boguer. Car i Maria de la Condamine 

Ejusdem Academ : Socii 
Ludovici XV. Francor : Regis Chris t Jussu et Manificenti&. 

In Peruvian! missi 

Ad Metiendus in iEquinoctiali Plaga Terrestres Gradus. 

Quo vera Telluris Figura certius innotesceret 

Assist : ex Mand : Regis Cath : G. Juan et Ant : de Ulloa Nav. Bell. Vice Pr. 

Solo ad perticam libellamque exploratio. 

In hac Varaquensi Planitise. 

Distantiam Horizontalem inter hnjus et alter Obelisci Axes. 

6272 Hexapedum Pariss : Pedem 4 — Pol : 7 — 
Ex Qua Elicietur Basis I. Trianguli latus Operi Fundamen. 
In Linea quae excurret a Borea Occidentem > Versus Grad. 

Ab Austro ,, \ 10 min. 25} 
Ann. Cbristi. 1736 de Novembri. 
Meta Borealis 
„ Australis. 

Previous to the opposition of this inscription, La Condamine 
submitted it to the two Spanish officers associated with them, 
who requested that all mention of their names might be omitted. 
Deeming that they had taken umbrage at the word assisiien- 
tibuSy he proposed to substitute the term ConcurreniibuSj or 
that of Cooperandihus. Both were equally declined. But 
Spanish pride had received a deep wound. Accordingly on 
the completion of the pyramids, La Condamine was cited 
to appear before the Audiencia Supremo de Quito, on a charge 
of having, without authority, set up an inscription,' insulting 
the dignity of the Spanish nation. The gravamen of the charge 
consisted in the fleur de lys placed on the summits of the pyra- 
mids, and the mention of the names of the two French minis- 
ters. After much litigation, La Condamine got over the diffi* 
culty, by placing the Spanish crown over the fleur de lys, and 
by stipulating to leave a blank for the insertion of the names of 
the Spanish officers (the real casus belli) in the terms they might 
think proper. The work was therefore allowed to proceed, and 
on its completion, and on withdrawing the two poles from the 
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centre of the milestones, which formed the basements of the 
pyramids, and left a vacuum equal to their diameters/ La Con- 
damine deposited in a leaden box, two copies of the inscription 
placed on the two faces of the pyramids, engraved on plates of 
silver, which he enveloped in a covering of palest sulphur and 
pounded tiles, which he dropped into the vacuum in question, 
and which by iU own weight, would have fallen to uie base. 
Two years after the return of the Academicians to France, the 
Spanish government gave orders to substitute a new inscription 
to that left by La Condamine and his colleagues, which was 
shortly afterwards followed by another order for the destruction 
of the pyramids^ and the erection of others in their place. 

From the moment the work of demolition commenced, the 
correct measure of the base of the French Academicians was 
lost for ever, as it cannot be supposed that the Indians em- 
ployed in the work of destruction, after seeking among the 
foundations for some hidden treasure, would have replaced 
the stones which occupied the centre of the pyramid in 
the same line of direction they originally occupied, or that 
even on their reconstruction by the unscientific hands on 
whom the labour devolved, that the sides of the pyramids 
were made to face the four cardinal points of the compass. Ma- 
thematically speaking, therefore, the resultsof the labours of the 
French Academicians in Peru, it is to be apprehended, are 
totally lost, and the only value of the monuments erected, on 
or near to the site of those constructed by them, will be to com- 
memorate an expedition undertaken for extending the domain 
of human science. 

The annexed plate represents the identical mill-stone planted 
by La Condamine, at Oyambaro, the centre of which marked 
the southern extremity of the base line measured off by the 
French Academicians on the plain of Jaureguy. 

The accompanying Report of the notary Juan Bautista Cas- 
trillon, throws no light on the subject. From its style and 
orthography, the writer was evidently totally unfitted for the 
special service on which he was employed. Still, the descrip- 
tion he gives of the decombres of an ancient edifice, coincides 
exactly with the nature of the materials employed by La Con- 
damine for the foundation of the southern pyramid. But the 
circumstance of its having been found lying on a soft mould, 
at a distance of five feet one inch from the old foundation, is 
a strong proof that the stone has been removed from the spot 
where it originally was placed. It appears singular, that this 
commission did not direct their investigations to the northern 
extremity of the line at Caraboura. Both La Condamine and 
Alloa have left memoirs on the subject that would have assisted 
them in their investigations. But irom the manner in which 
their proceedings were conducted, no result of any scientific 
importance can arise from the mere and accidental discovery 
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of the southeni meta of the base line. The essential point 
would have been to bare ascertained if both really occupied 
the raiae spots and directions in which they were originally 
placed at Oyanibaro and Caraboura. 



TRANSLATION. 
I, John Bautista Castrillon, Captain of Infantry, Public No- 
tary to the Departments of tbe Treasury, Dezimos, the Mint, 
and War, in the capital of the republic of the Equator, certify, 
that from tbe information given to his Excellency Don Vin- 
cente Rocafuerte, President of the Kepublic,by Colonel Ipolets 
Loolin, charged with the< restoration of the pyramids which in 
the year 1736 were erected by tbe French academicians for de- 
termining the length of an arc of the meridiaji under tbe equator, 
to the effect, that on making the foundations of the pyramid to 
be erected at the southern extremity of tbe line at Oyanibaro, 
be had discovered the stone originally placed on tbe same 
spot by Monsieur de la Condamine to indicate itt centre, 
bis Excellency, animated by that zeal which so eminently dis- 
tinguishes him for the advancement of the science and civili- 
zation of the equator, directed the undersigned notary, accom- 
panied by tbe First Commandant, Francisco Antonio Baquero, 
aide-de-camp to bis Excellency, to proceed to tbe aforesaid 
spot Oyambaro ; and in order to array the act with more so- 
lemnity, be invited Mr. Walter Cope, his Britannic Majesty's 
consul, and Colonel Richard Wright, to accompany tbe com- 
missioners, for the purpose of cooperating in the examination 
of Uie stone, and the other circumstances connected with it. 
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According! jy on Monday the 2\%t instant, these dispositions 
were carried into execution on the spot selected for the base of 
the new pyramid ; at which diere was likewise present Colonel 
Sonlin, Dr. Joaquin Villaviciencio, curate of the parish of Ja- 
ruqui, and his assistant, Lamon Acufia ; and having proceeded 
to the inspection of the stone, which was discovered in a newly 
opened ditch, two baras deep, and quite exposed from the ex- 
cavating which had been made. It was lying on soft mould, 
at a distance of five feet five inches to the eastward of the spot 
marked out for the centre of the new pyramid. Having up- 
lifted it, for the purpose of examining and of replacing it in 
the very spot or base it had originally occupied, it was found 
to be five inches thick and four feet three inches in diameter. 
Its upper side was smooth, and on the northern side of its cir- 
cumference was engraved the word Meta, and, in the opposite 
direction, the word Aust ; the lower side was in the rough and 
without inscription. The excavated earth and the sides of the 
ditch contained the debris of tiles and other marks, indicating 
an ancient edifice, but there was no entire foundation. Such 
is the result of the commission, and which I in truth can cer- 
tify for its future and perpetual verification, signing the present 
document in the Havenda de Oyambaro, in the jurisdiction of 
the parish of Yaragui, 29th May 1837. 

(Signed) Juan Badtista Castbillon. 

[Here follow the attestations of the signature above of three 
public notaries of Quito, and also the attestation of his Bri- 
tannic Majesty's consul, Mr. Walter Cope, to the notarial 
signatures J] 



THE CELESTIAL GLOBE. 

Since the first invention of the celestial globe, at a very remote 
period, as an aid to the acquirement of skill in the science of 
astronomy, great improvements have by degrees been eflPected 
in its manufacture. The result of these is, that the stars are 
now more correctly delineated, both as regards their number, 
their position, and their relative magnitudes ; the equinoctial, 
meridional, and other circles, afford increased facilities for the 
solution of many interesting problems ; while the elegant style 
of the workmanship, in all its details, leaves nothing on this 
head to be desired. 

Successfully, however, as the plan adopted has been carried 
into execution, it is obvious that the instrument, in its present 
state, is far from exhibiting a faithful representation of the 
aspect of the heavens on a fine night. All that the eye then 
and there gazes on, is the dark firmament, studded with 
brilliant constellations, varying in number accoitling as the al- 



THE CELB8TIAL OLOBE. 63 

inDspbere is mcHPe or less fiiee from obsearing vapotir. It be- 
holds neither the hoes which intersect each other on tlie arti- 
ficial globe, nor the fanciful fignres which have^ from time im- 
memorial, been assigned to the different clusters of stars. 

The globe is also chargeable with another incongruity, 
namely, that of showing the stars on a convex, instead of a 
concave surface. This deviation from the natural order, is a 
source of much pei*plexity and discouragement to the young 
student, who is compelled to imagine that his eye is placed in 
the centre of the globe, and that the stars are transparent, be- 
fore he can form a conception of their exact appearance in the 
firmament itself. A very small number of globes have, indeed, 
been constructed, at great expense and of large dimensions, to 
which these inconveniences do not attach. Thus, there was 
deposited in the Academy of Sciences at St Petersburg, in the 
beginning of the last century, a sphere, eleven feet in diameter, 
called the Globe of Gottorp, (from the name of the place 
where it was originally made,) on the inner surface of which 
the heavenly bodies are described, according to their relative 
magnitudes, by means of gilded nails. It contains accommoda- 
tion for twelve persons, who, on the machine being made to 
revolve, witness the true position, with the rising and setting 
of the stars. A globe on a similar plan, but of a much larger 
sise, was erected at Pembroke College, Cambridge, by the late 
Dr. Long. It is eighteen feet in diaaieter, the constellations 
are painted, and, an entrance being contrived, as in the former 
instance, near the south pole, 30 persons may conveniently 
view the exhibition at the same time. The first of these in- 
struments is permanently adjusted to the latitude of St. Peters* 
burg, the last to that of Cambridge, for which latitudes alone 
they are respectively available. Globes of those enormous 
proportions, though fully accooiplishing the object for which 
they were designed, cannot be rendered useful to any consider- 
able extent, in consequence of their massiveness, the im- 
possibility of moving them, under ordinary circumstances, from 
one place to another, the cost of their construction, and their 
limitation to a single latitude. 

A few days ago, we had an opportunity of inspecting an in- 
genious apparatus, lately invented and manufactured by Mr. 
Winter, with the design of removing the objections which are 
sometimes urged against the common celestial globe, and fiir- 
nishing a correct imitation of the natural heavens. It consists 
of a globe with the usual internal features, and a hollow hemi- 
sphere lined with white paper. The principal stars in the 
former article being pierced, and a lamp lighted in its centre, 
they become, of course, illuminated. The hemisphere, which 
is suspended by a cord and pulley over the globe, now receives 
en its concave surface the impression of the stars, formed by 
Ibe rays of light as they pass through the perforations in the 
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globe. HencCi while the globe claims all the advantages pos- 
sessed by that which is in general use, and likewise admits of 
being illuminated, the hemisphere presents to the eye a striking 
picture of the firmament, as we behold it on a cloudless night, 
the constellations pursuing their regular course from east to 
west, the northern ones making the circuit of the pole without 
ever ceasing to be visible, as those which have a more southerly 
position, aze seen to emerge from below the eastern horizon, 
gradually to acquire their greatest altitude, decline in the west, 
and ultimately disappear. 

Having carefully examined the two instrumenU which we 
have thus briefly described, at a time when they were in con- 
joint and effective operation, we cannot hesitate to recommend 
the invention to the notice and patronage of the public. To 
the inmates of schools, as well as to young persons in general, 
who are desirous of being well grounded in the rudiments of 
astronomy, it could not fail to be particularly acceptable ; since 
the pupil could certainly acquire, by its aid, in a single lesson, 
a more precise and permanent acquidntance with the names, 
the relative positions, and the uniform progression of the celes- 
tial bodies, than by devoting hour after hour to the com- 
paratively irksome task of poring over the ordinary globe. 

The globe which we inspected was 12 inches in diameter, 
and the hemisphere 3 feet We understand that the former 
is made by Cary, of all the usual sizes; the latter of any 
diameter varying from 3 to 6 feet. 



INSTITUTION OF CIVIL ENGINEERS. 

TELFORD AND WALKBR PREMIUMS. 

The Council of the Institution of Civil Engineers have awarded 
the following Telford and Walker Premiums : 

To William Fairbaim, M. Inst. C. E., for his Baper « On 
the properties of the Iron Ores of Samakoff (Turkey)," &c. — ^To 
John Murray, M. Inst. C. E., for his " Description and Draw- 
ings of the removal of the Lighthouse on the North Pier, at 
Sunderland."— To James Bremner, M. Inst. C. E., for his 
Papers "On Pulteney ' Town Harbour," "Sarclet Harbour," 
" A new Piling Engine," and an " Apparatus for floating large 
stones for Harbour Works." — To Andrew Murray, Assoc. Inst 
C. E., for his Paper " On the construction ahd proper propor- 
tions of Steam Boilers." — ^To Alexander Angus Croll, Assoc. 
Inst. C. E., for his Paper " On the purification of Coal Gas, 
&c." — To James Braidwood, Assoc. Inst. C. E., for his Paper 
and Drawings descriptive of " The means of rendering large 
supplies of Water available in cases of Fire," &c. — ^To Jacob 
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Samuda, Assoc. Inst C. E., for his " Account of the Atmo- 
spheric Railway.'* — To Charles Hutton Gregory, Grad. Inst. 
C. E., for his Paper " On Railway Cuttings and Embank- 
in ents." — To Captain William Scarth Moorsora, Assoc. Inst C.E. 
for his " Description and Drawings of the Avon Bridge at 
Tewkesbury," — To Thomas Grissell, Assoc. Inst. C. E., for his 
^ Description and Model of the Scaffolding used in erecting 
the Nelson Column." — To Charles Manby, Secretary and 
Assoc. Inst. C. E., for the translation and arrangement of the 
'^ History of the Canal and Sluices of Katwyk,'* and the 
^* Description of the Works of the Amsterdam and Rotterdam 
Railway ,"• by the Chevalier Conrad, M. Inst C. E. — ^To the 
Chevalier Conrad, M. Inst C. E., for his *^ Description and 
Draift-ings of the Works of the Amsterdam and Rotterdam 
Railway." — To James Leslie, M. Inst. C. E., for his " Descrip- 
tion and Drawings of the Iron Lock Gates of the Montrose 
Docks." — ^To John Geale Thomson, Grad. Inst C. E., for his 
^ Description and Drawing of the Landslip in the Ashley 
Cutting, Great Western Railway." — To John Timperley, for 
his " Account of the building of the * Wellington * Bridge, 
Leeds." — ^To George Willoughby Hemens, Grad. Inst C. E., 
for his ^^ Description and Drawing of a wrought-iron lattice 
Bridge on the Dublin and Drogheda Railway." — ^To William 
Evill, Jun. Grad. Inst. C. E., for his '' Description and Draw- 
ings of the London Terminus of the Eastern Counties' Rail- 
way." — ^To Arthur John Dodson, Assoc. Inst C. E., for his 
" Description and Drawings of the Hydraulic Traversing Frame, 
used on the Great Western Railway." — ^To James Forest, Jun., 
for his '^ Drawings and Diagrams illustrative of numerous 
Papers read at the Meetings.**' 



FINE ARTS. 



The Committee of the Art Union seem determined to prove 
themselves patrons of art upon a larger and more important 
scale than heretofore. They have advertised a prize of «£^500 
*' for an original picture illustrative of British History." Car- 
toons, measuring six feet by four feet six, are to be sent in by 
the 1st of January 1846 ; besides which, the artists, if required 
to do so, will have to send in ^^ specimens of their abilities as 
painters.'" It is added, that ^* the successful candidate must un- 
dertake to complete the finished picture of the same size as 
the cartoon by the 1st of January, 1847, and to superin- 
tend the engraving." The Committee explain that the rea- 
son they give so long a period as till January, 1846, for 
the preparation of the cartoons, is, that artists may have 
time ^* thoroughly to study the various details," and to produce 
in the cartoon a completely finished subject for a picture. We 
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do not think a twelvemonth at all too long a time for the pro- 
duction of the study of a grand historical picture, but we think 
that the committee would have done better if, instead of a car- 
toon, they had required the study to be sent in on a reduced scale 
in oils, — which would have served the purpose at the same 
time of estimating the artists " abilities as a painter.*' Never- 
theless, we heartily wish this novel experiment success. The 
Committee take the precaution, however, of reserving the right 
of withholding the prize '^ if works of sufficient meiit be not 
submitted.*' 

While on the subject of cartoons, which leads us to that of 
fresco painting, we are sorry to hear it whispered abroad that 
the experiments in A'esco painting recently made in the summer- 
hou^ at Buckingham Palace have with one exception proved 
failures, owing to the artists' want of experience in the manipu- 
lative treatment of this style of painting. We have much yet 
to learn and to do before we can decorate our Houses of Par- 
liament on the scale proposed. 

In publications, with the exception of the Annuals, which 
are as glittering and as flimsy as usual, we have very little to 
notice to-day. A pretty circular piece by Landseer, engraved 
by Cousins, is interesting, as representing our gracious Sove- 
reign in the character of ^^ a Mother," and so styled in the 
print. Her Majesty is seated with the infant Prince of Wales 
in her lap, and the Princess Royal clambering up beside her, 
and playing with a glittering necklace round her Majesty's 
neck, who, with a benignant smile on her countenance, is 
addressing some little playful admonition. The subject gener- 
ally is well treated, but the breadth of drapery, and high light 
thrown upon the infant prince, are more justifiable as a poetic 
licence than by the ordinary rules of art. 

Carrick's Portraits of Lord J. Russell and Viscount Morpeth, 
engraved by Bellin, are good likenesses, particularly the former, 
which has all the character of the original, and admirably 
engraved. 

Mr. Doane's Portrait of that pleasing actress Miss JuTia 
Bennett, done in lithography by Fairlaud, is an attractive 
print, and a tolerable likeness. The disposition of the figure, 
however, — hands, face, hair, every thing, is too studied for 
^* effect," inducing a suspicion of affectation. 

Amongst the beautiful Annuals of the year, we must not 
omit to mention the ^* Regal Pocket Book," published by 
Brookes, Brothers ; it is indeed an exquisite specimen of typo- 
graphy. 
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NEW MUSIC. 

" La Dernier Rot de Juda^ (Opera Biblique en 2 actes.) 
Libretto de Maurice Bourges; partition de Georges Kasnkr. 

Under the above title a new Oratorio was produced at the Cofn- 
servaiairey on the 1st of December. We are led to notice it, 
not for its intrinsic merits, the which are unknown^to us, sa%'e 
through the very suspicious medium of a music- seller's Review, 
but to call the attention of our musical readers to the fact, that 
France has set a new fashion in music ; that having exhausted 
her sensations in the Polka, she turns to the Prophets, from 
Cellarias to Jeremiah. As we followed her in the fulness of 
her ecstasy we can do no less than imitate her in the depth of the 
revulsion which she has just undergone ; and rushing to Pater- 
noster Row, furnish ourselves with Theology. The Lives of the 
Saints might afford full scope to our musicians, although even 
therein Jeune France has anticipated us, teste sancto Centurio, 
The work which we have named above seems, from the details 
of the plot, to be a servile and ineffective copy of Rossini's 
Moisa, which must be wholly forgotten before there can be room 
for any imitative counterpart. Of course we only speak of the 
plot; but identity in that may lead to similarity in its musical 
treatment, or to disappointment in a too marked difference. 
When we have received our copy of the work we shall revert to 
the subject, which we hope to find as valuable an addition to 
our stores of Sacred Music, as the elaborate eulogy of the 
French critic would lead us to expect it to be. 



THE SOCIETY OF BRITISH MUSICIANS. 

We owe many apologies to this Society for the delay which 
has arisen in announcing the resumption of their meetings ; 
the change in our arrangements, and consequent press of matter 
and limitation of space, are the causes to which we are re- 
luctantly compelled to submit. We are by these causes pre- 
cluded from that detailed account of the meetings and of the 
compositions produced at them, which it was our gratifying 
office to exhibit last season. But we cannot allow any causes, 
however stem and exclusive, to prohibit the expression of our 
admiration of the zeal and constancy with which the Society 
18 sustained, and of which we entertain the most sanguine 
avgury of success. The contributions to the concerts have been 
chiefly from the hands of the members of last season. Calkin, 
(James,) Horsley, Orgcr (Miss), JStephens, (C.) Jewsop, Neate, 
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and others, who must pardon the unintentional omission of 
their names, have upheld the character of the Society, and in 
many instances, advanced its claims to that public favour which 
must ultimately be its reward. If we desire anything in the 
productions of the rising musicians, who exhibit in this arena, 
it is a little practicality in their ideas. Tf they would but 
watch the audience when a substantive idea is brought before 
it, they would instantly recognize the value which the cultiva- 
tion of this important branch of their art possesses, as the key- 
stone of a musician's fame. We should be glad to find that 
more original concerted vocal pieces, and vocal pieces with 
obligato accompaniments for wind or stringed instruments (not 
to r^cherch^) were admitted. The latter, we are sure, would 
prove profitable as well as pleasing. The pieces of this class 
are few, but always heard witli delight ; when they have failed 
to please, the failure has been the result of their difficulty and 
dryness, under which the sentiment of the subject, and of the 
performers, has been equally submerged. The Society has re- 
cently added to its numbers, whom we hope to find daily in- 
creasing and get stronger in internal energy, by which alone their 
battle can be won. Above all, let them never forget that they 
are by their own naming, British Musicians, that in the litera- 
' ture of their own land, they must find the sister spirit of their 
art, and in the wholesome sympathy of their fellow-country men, 
the reward and support of their efforts. 



THE DRAMA. 

THE NEW COMEDY AND THE " PRIZE" COMEDY. — THE DAUGH- 
TER OF ST. MARK.— THE CHIMES. 

The successful production of a new five-act comedy at the 
Haymarket Theatre within so short a period after the sad 
failure of the Prize Comedy experiment, is certainly a circum- 
stance worthy of remark. We are not at this time of day going 
to enter into a criticism upon Mr. Bourcicaulf s Old Heads aitd 
Young Hearts. Sufficient for our purpose is it that it exhibits 
much cleverness, and abundant elements of amusement ; — and 
that it has fully answered its purpose of putting audience, act- 
ors, manager, — and for the most part, — the critics into good 
humour. In a word, it has been completely successful as respects 
those two great elements, applause and profit. But how comes 
it, we ask, that when England contained such a man as Mr. 
Bourcicault, and Mr. Bourcicault had such a comedy as Old 
Heads and Young Hearts in his brain, or in his pocket, Mr. 
Webster should have sent out a hue and cry, with 500/. reward, 
and *^ other contingent advantages," for the discovery of a fivB- 
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act comedy of modem manners and customs, and sent out in 
vain,— for the result was worse than nil? One hundred and one 
candidates pretending to answer to the description in the hue 
and cry, presented themselves to Mr. Webster, and a commission 
of seven of the most comic men in England was appointed to 
decide upon their pretensions. For four months this council of 
seven sat in deliberation upon the cart-load of manuscripts sub- 
mitted to them ; some score and odd meetings had they, and 
at last, by unanimous decree, out came Quid Pro Quo, or the 
^^y of DupeSj as the fortunate one, produced it was at once 
with all convenient speed, when its fate afforded significant 
verification of the appropriateness of one of its titles, but as 
solemn denial to the expectations held out in the other. 
All this was very discouraging, and gave occasion for many 
complimentary reflections upon the astuteness of the comic 
committee, for none, we believe, impugned for one moment 
their fairness, and for speculations upon the amount of unap- 
preciated merit which must lay concealed amidst the hundred 
rejected competitors. For none believed it possible that the 
united genius of England could fail of producing something 
better than Quid Pro Quo; and every body seemed to im- 
agine that all the literary talent which England possessed — 
Bulwer, Sheridan -Knowles, Poole, Jerrold, Planche, &c., — 
would have come forward to compete in honourable rivalry 
for the munificent prize which Mr. Webster offered. Never 
was there a greater mistake than so to imagine ; and from what 
we have heard upon good authority, we believe we may state, 
that not only not one of the writers above named were amongst 
the competitors, but that with perhaps one or two exceptions, 
no one of any experience or reputation in dramatic literature 
sent in a line. How this happened we will not undertake to 
say; it is quite possible, however, that there may have been 
certain special reasons to diminish the value of the prize itself, 
even supposing it gained in the eyes of some of these gentle- 
men, to say nothing of tlieir disinclination to write for an un- 
certainty, when they might always write for a certainty, if they 
chose. 

But the best proof of the very mediocre character of the 
works sent in for competition, — of which, as we understand, the 
committee repeatedly complained, is now given by the fact, 
that although six months have elapsed since the withdrawal of 
Quid Pro Quo, no one of the hundred disappointed candidates 
has ventured to '' shame the fools *' by printing, or fooled a ma- 
nager into producing, one of their productions. 

And this induces us now, in justice to the committee, upon 
the unfortunate result of whose labours we made some observ- 
ations at the time, to state a few facts which have come to our 
knowledge in connexion with their performance of their arduous 
task. It has been asked by various persons — and ourselves 
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amougsl the number — why, granting that Quid Pro Quo was the 
best of the competing comedies, — yet why, being so bad, the 
committee consented to give it the prize ? And Webster even 
has been pitied for having so worthless an affair forced upon 
him, and being made to pay 500/. for it, besides the expense 
of producing it. Why did they not reopen the competition, or 
decline to adjudicate the prize, it has been asked, — and so save 
poor Webster his 500/. ? A simple statement of facts, answers 
these questions, and in a manner which does equal credit to the 
judgment and discretion of the Committee, and the liberality of 
Webster. We know it to be a fact, that, when the committee 
had got through abouthalf their work, having examined somefifty 
or -sixty plays, without finding one that had any pretensions to 
dramatic merit, one in fact, that could possibly be put upon 
the stage, the idea struck them, that it was very possible the 
remainder might prove as unavailable for the purposes of the 
manager, and his intention in offering the prize. They then 
requested the company of Mr. Webster, and put the question 
to him, whether in case of such a result, the committee would 
have the power to withhold the prize, and reopen the coitope- 
tition ; a power which has commonly been exercised on occa- 
sion by committees for such purposes. Mr. Webster replied, that 
he felt the force and justice of the suggestion, but that he was 
precluded from acquiescing in it ;^ having been led by some com- 
munications which had reached him through the prints or by other 
channels, to give a pledge that th6 prize should \xi any case 
be given to one of the MSS. sent in, in conformity with the 
advertisement, which one the committee had to decide, and 
that if they declined to decide upon one, he would be obliged 
to endeavour to appoint another committee, and so to go over 
all the labour and trouble again. Mr. Webster was then asked, 
whether, silpposing the play selected, should be such that 
there would be no probability of its being acted on the stage 
with success, or even listened to by the audience, he would 
still consider himself bound to make the experiment by pro-' 
ducing it. The reply was, that he apprehended he shonla be 
so compelled, in consequence of the *' contingent advantages,^* 
as the twentieth, fortieth, atid sixtieth nights, &c., mentioned 
in the advertisement, and the injustice which would be consi- 
dered to be done to the author of the play, after its being 
selected by the committee, in not producing it. Under these 
circumstances, the committee resolved to go on with their 
labours, and to select the best of the lot, whatever it might be, 
having regard as well to general literary merit, and the possible* 
lity ' — the physical possibility — of production on the stage. 
The result every body knows. We have entered into these 
facts considering them of interest in our literacy history, and 
can touch for their accuracy in every particular. 
For the r^st, the theatricals of the past month, as they gener- 
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alljr are the few weeks preceding Christmas, have been rather 
barren of results. With exception of the Christinas panto- 
mimes, which came upon us too late for us to give any account 
of them, we have only had two novelties of any importance. 
Mr. Balfe's opera of '* the Daughter of St. Mark," at Drury 
Lane, is considered by the musical critics to be a finer and 
more artistic work, as a whole, than any of his former produc- 
tions, even his great favourite the *' Bohemian Girl.'^ It does 
not so aboond, however, in catching and pleasing melodies, 
requires to be heard and heard again before is merits are appre- 
ciated, and labours under the disadvantage of a most lame and 
incomprehensible libretto. 

At the Adelphi, Mr. Dickens's new ** goblin story," Tfte 
Chimes f was produced on the stage, within sixty hours of its 
being issued from the publisher's. The book itself, however, is 
no more like the joyous ^^ Carol " of last year than vinegar is 
like wine ; it is growling, and gloomy, and illiberal ; and 
whilst its avowed purpose is to advocate the cause of the poor, 
we fear it does so in such a tone as not to promote the better 
feelings either of themselves, or of the wealthy towards them. 
For its ** goblin" machinery, it is precisely that of last year, a 
little perverted. In the book it reads heavily, unpleasantly, 
painfully : but on the stage, it is dreary and wearisome beyond 
human toleration. 



EXPLOSION OF THE HASWELL COLLIERIES. 

Report feom Messrs. Lyell and Faraday, on the Explo- 
sion OF THE HaSWELL CoI.LIERIES, AND ON THE MEANS 
OF PREVENTINO SIMILAR ACCIDENTS — 

Sir, — Having, in our former letter % expressed our entire 
concurrence in the verdict of the jury, which exonerated the 
Proprietors of the Haswell Colliery from any blame in con- 
nexion with the late fatal accident, (September 28, 1844,) we 
now proceed to consider how the recurrence of similar catas- 
trophes may be obviated in future. 

The Haswell Collieries, where the explosion occurred, are 
situated about seven miles east of Durham, in that part of the 
Durham coal field which is overlaid by the magnesian lime- 
stone, and about two miles within the outer limit or escarpment 
of that formation. In sinking the main shaft, which is 155 
fathoms deep, they passed through, below the outset or artificial 
elevation, first, 18 feet of soil, gravel, &c., then 363 feet of 
limestone, red shale, and sandstone of the magnesian limestone 

* This letter is not included in the report, whicli is published verbatim. 
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fomiation, and afterwards through 540 feet of the coal mea- 
sures; the Btrata of both formatioDS being bo nearly hori- 
zoDtal, that they may be considered as being here in parallel 
or conformable position. The section of the beds passed 
through in excavating the shaft, will show that no lees than 
ten seams of coal were met with, varying in thickness from 
1 inch to 3 feet 7 inches ; and that at a depth of 925 feet 
from the surface, the coal called the Hutton seam was gained, 
which is 5 feet 5 inches thick, comprising, first, the top coal of 
superior quality, 4 feet 1 inch thick ; secondly, layers of im- 
pure coal, 16 inches thick, the upper portion of which, called 
the brassy coal, is much charged with pyrites, and the lowest 
part, or better quality, is s^d to gire out much more gas than 
the top coal. Tlie dip of the beds is about I foot i!n 24 to the 

8.E.' 

In the Great Pit, which lies to the 3.w. of the Little 1%, 
and is ventilated by the same shafts, a large dike of trap or 
greenstone was encountered, which had turned the coal into 
coke, with numerous veins of calcareous spar, for a distance of 
about 40 yards from the point of contact. Notwithstanding the 
intrusion of this igneous rock, the strata in general are remark- 
ably undisturbed. In the Little Pit, which we examined care- 
fully, only two or three slips of a few inches, and one fault of 
two or Uiree feet, appeared. The roof near the entrance 
shaft was of white sandstone, with occasional seams of mica, 
but throughout the greater part of the workings, which are about 
250 acres in extent, the roof or ceiling is composed of shale, 
very unbroken and secure, and having given rise to extremely 
few accidents, by falling in, in the course of the thirteen years 
during which the pit has been opened. The chief danger to be 
guarded against, arises from what are termed " cauldron bot- 
toms," which are the stools or lowest portions of erect fossil 
trees, filled with sandstone or shale, and having their bark con- 
verted into coal, which gives way when they are undermined, 
and allows the heavy cast of the interior of the trunk, several 
feet or yards in height, to descend suddenly. The HutWn 
seam rests on a sandy clay, which has not been found adapted 
for a fire clay. The door composed of it does not often rise in 
creeps. 

It will be seen by the section, that several upper seams of 
. coal, the united thickness of four of which is no less than 
et, have been left uutoucbed, in order that the thicker and 

■ DO pert or the section ablained in sinking the shaft of the HasireU 
ac exposed to view at the time of our visit, except the lowest tea or 
efeet-, the division into coal measures and magnesian limestone, wi 
i latter into upper magnesian and lower red sandstone, with about 

ffeet of Buperiicial gravel and clay, ha9 been inferred from the descrip- 
the beds given in the miuers' section. We have substituted geo- 
I Dauiei for the miner's terms, as fat as we were able to do so. 



THK HASWELL COLLIERIES. 73 

more yaluable seam called the Hutton, should first be worked 
oat. In adopting this plan, the Proprietors have been guided 
by considerations of present profit, which the competition of 
other neighbouring coal works renders indispensable. Never- 
theless, it may not be improper for us to advert to two evils 
which result from this system. 

First — The upper seams which are undermined on the ex- 
traction of an inferior bed of coal, sink down, often unequally, 
firopi failure of support, and become fractured, and therefore much 
more liable to give out gas, which gas (it is well known by experi- 
ence) has sometimes found its way into the workings far below, 
as attested by Mr. Buddie in his evidence given to the Com- 
mittee of the House of Commons in 1835 ; by which some of 
the most serious accidents from fire damp have been occasioned. 
The greater the number, and the larger the size of the upper 
seams, and the nearer they lie to the seam which is worked at 
a lower level, the greater the risk of such communication by 
fissures. 

Secondly— The higher beds of coal, which might have been 
worked to advantage before they were undermined, and when 
the expense of a shaft had been already incurred, may never be 
available after the workings have been for many years abandoned, 
and the shaft partially filled up, and after the coal has been 
injured by the continued permeatation of water and gas through 
its fissures, whereby property of great value may be irrecover- 
ably lost to the country. With a view to prevent this prospec- 
tive evil in the mines belonging to the Duchy of Cornwall in 
Somersetshire, it has recently been proposed to make provisions 
in the new leases to secure the more regular extraction of all 
the workable seams which, exclusive of the great seam, range 
from 14 inches to 2 feet in thickness, the whole of them being 
less considerable than five of the seams neglected in sinking 
the Haswell shaft. 

Before going into a particular consideration of the causes of 
the late accident at Haswell, and the possible means of pre- 
venting the recurrence of the like in future, we wish to point 
out the fact well known to the viewers in this district, that the 
pits on the north side of the Wear, in which the Hutton seam 
is worked, are more infested with fire damp than those on the 
south side of that river. If, therefore, at Haswell Colliery, 
situated among the latter, the danger has proved to be so great, 
still more necessary will it be to endeavour to take additional 
precautions elsewhere. 

There can be no doubt that as regards the safety of the men 
in the coal mines firom injury consequent upon fire damps, ven- 
tilation is of the utmost importance, but there is a practical 
limit beyond which it c.annot be carried, for in works deep and 
extensive, as the coal mines often are, to dig shaft after shaft 
would quickly involve an expense more than the value of the 
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produce of the mine, and have the effect of closing it altogether. 
There is one point in ventilation, however, which, at the same 
time that it appears to us capable of improvement, touches a 
part of the mine of the utmost consequence to the safety of the 
whole; and though our observations and thoughts are not 
founded upon long experience, or the examination personally, 
of many mines, yet considering that the one we have so recently 
been c^^Ued to observe is as simple in the character of its work- 
ings, contains as small a proportion of fire damp, and is as well 
ventilated, as any in that part of England, surpassing in these 
respects most of the mines, we do not think that they will be 
exaggerated in respect of, or less applicable to, other cases. 
We allude to the ventilation and general character of the 

The Goctf is a mass of ruins in the middle of the works, 
growing from day to day, as the workings of the mine extend. 
The miner, as he works in the undisturbed coal (which is called 
the whole) y removes it, so as to form passages which are usually 
parallel to, and at right angles with, each other ; the square 
portions of coal left between them are called pillars ; the pas- 
sages or ways are, upon the average, about 5 yards wide, and 
the pillars are about 16 yards by 22 yards ; the pillars, whilst 
they remain, support the roof, and the superincumbent rocks 
and strata ; this part of the works is called the broken. 

Afterwards the coal of the pillars has to be removed, and as it 
is carried off, the roof so exposed is supported by many wooden 
props ; this state of things constitutes ajud: at last these props 
aire withdrawn, and this is called drawing ajud ; during or afiier 
which the roof falls in masses, larger or smaller arccording to cir- 
cumstances, a fall being sometimes many tons in wreight. The 
pillars are not removed indifferently, but those next the mass of 
ruins already formed, are taken away first, so that the first ^kc^ 
which is drawn, produces a heap of broken strata, and this,, 
increasing with. every succeeding jud that is removed, forms 
the gocif. 

These goafs grow to a great size \ There are three in the^ 
Haswell Little Pit ; two are small as yet ; the largest has an extent 
of thirteen acres. At the edges they are very loose and open, 
having accidental cavities and passages for air running into 
them, a& might be expected from the falling of rocks firom 
a height of five feet, one upon another. There is every reason 
to believe, that the falling goes on towards the middle of the 
goaf, but how high the heap of broken strata and the vault en- 

• Goafs vary in size : that at the Meadows Flat Little Pit is 13 acres ; the 
Roaf of the High Brockley Whin is 1| acres, and the one at the Low Brock- 
ley Whin 1 i acres. In the North Way of the Little Pit at HasweU, there 
is a goaf of 35 acres, and in the Engine or Great Pit, one of 17 acres. Per- 
haps the greatest goaf is that at Felling, near Newcastle-upon-Tyne ; it is in 
the same seam as the Has well » and has an extent of upwards of 1CK> acres. 



THE HASWBLL COLLIERIES. 75 

closing it, extend, is not Ivnown in a large goaf, or, as far as we 
are aware, even in a small one. The goaf may be considered 
as a heap of rocky fragments rising up into the vault or cavity 
from which it has fallen, perhaps nearly compact in the parts 
which are the oldest, lowest, and nearest the middle, but open 
in structure tqwards and near its surface, whether at the centre 
of the goaf or at the edges ; and the vault or concavity of the 
goaf may be considered as an inverted basin, having its edge 
coincident with the roof of the mine, all round the goaf. With- 
in this basin there must be air space (as long as the surface of 
the country above has not sunk) either in the space between it 
and the goaf, ot in the cavities of the goaf itself^ nearly equal 
to the bulk of coal removed ; this in a goaf of thirteen acres, 
and a seam in which five and a half feet of coal, including the 
top and bottom, are taken away, is equal to a vault five 9xA a 
half feet high and thirteen acres in extent. 

Let us now consider this goaf as a receptacle for gas or fire 
damp, a compound of hydrogen and carbon, known as light hy- 
drocarbonate, and by other names. The weight of pure fire 
damp is little more than half that of air ; it gradually and spon- 
taneously mixes with air, and the weight of any mixture is pro- 
portionate to the quantities of air and fire damp. Any gas that 
may be evolved in the goaf, or that may gradually creep into 
it along the roof of the workings, against which it will naturally 
flow, will ascend into the goaf vault, and will find its place 
higher, in proportion to its freedom from air ; and this will go 
on continually, the goaf vault forming the natural basin into 
which all gas will drain (upwards), from parts inclining to the 
goaf, just as a concavity on the side of a gentle hill will receive 
water draining downwards from its sides, and from the parts 
above inclining towards it. 

The gas which may thus be expected to collect in the goaf of 
a mine, where there is any fire damp at aH, cannot escape at 
the top of the goaf vault; instead of passing away there, the 
whole surface of the vault may rather be viewed as having a ten- 
dency, more or less, to evolve gas from the upper broken and 
bruised coal measures (often containing small seams not work- 
ed) into the space beneath ; and the only escape for the gas is 
by the flowing of it under the edge of the goaf vault into the 
workings of the mine. Two main circnmstances tend to this 
effect : the one, the continued accumulation of gas in the upper 
part of the goaf vault ; the other, the continual tendency to 
mix with the air beneath, and consequent formation of mix- 
tures larger and heavier than the gas itself. As Sir Humphry 
Davy has stated, any mixture containing from one-fifth to one- 
sixteenth of the gas will explode. These mixtures are of course 
from six to seventeen times greater in volume than the fire 
damp in them, and evidently not much lighter than air (0.91 
and 0.96). Except, therefore in the almost impossible case of 
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a goaf quite filled with fire damp, it will be these or weaker 
mixtures that underflow the edge of the vault, unless upon ex- 
traordinary occasions. 

The underflow will not take place all round the edge of the 
goaf basin, but at that point which is highest ; for just as water 
takes its level in a pond on the side of a hill, and flows over the 
lower edge, so here, air strata of equal density will be horizon- 
tal. Coal seams are rarely quite horizontal ; in the Little Has- 
well Pit, the rise is about 1 in 24, and the coal very regu- 
lar. At the lower edge of such a goaf, nothing but pure air 
might be present in the air space, and also for a considerable 
distance up into the vault ; yet at the upper edge, a mixture of 
gas and air, and even a highly explosive mixture might be 
escaping. 

Thus goafs are evidently, in mines subject more or less to fire 
damp, reservoirs of the gas and explosive mixtures ; giving out 
their gas into the workings of the mines by a gradual underflow 
in smaller or larger quantities under ordinary circumstances, or 
suddenly, and in great proportion, on extraordinary occasions : 
and they may either supply that explosive mixture which first 
takes fire, as appears to have been the case at the spot called 
Williamson's ^W, close to the goaf of the Meadows working of 
the Haswell Little Pit ; or they may add their magazine of fire 
damp and explosive mixtures, to increase the conflagration when 
the fire reaches them ftom. an explosion in some other part of the 
mine : this appears to have been the case at the goaf of the 
High Brockley Whins working, on the occurrence of the Has- 
weU event. 

We are bound firom all the evidence, and firom our own per- 
sonal examination, to state on the part of the owners and of- 
ficers of the Haswell Collieiy, that as far as the principles of 
ventilation in coal mines have been developed and applied, and 
in comparison with the general practice of the trade, the Little 
Pit appears to have been most admirably ventilated. No ex- 
pense seems to have been spared in the first setting out of the 
works, or in carrying them through, or in the daily arrangements 
under ground ; and this care was further favoured by the natural 
circumstances qf the mine, the seam of coal being very regular, 
having a strong shale roof or ceiling, and with scarcely any 
fault. The mine has the character of being one of the best 
ventilated in the whole trade, a circumstance which, though it 
leads us in the fullest degree to exonerate the owners and of- 
ficers from all blame in reference to the late terrible event, 
makes us more anxious, if possible, to discover its cause, and 
suggest some practical guard against its recurrence in fiiture. 
With this intention, and without going into the ventilation gene- 
rally, we will state our view of its effect at the goaf. A great 
body of air, equal to 25,400 cubic feet per minute, is sent into 
the Little Pit, and a third part of that goes to each of the three 
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workuigs. This is directed according to the judgment of the 
viewer, to various parts ; the main portion to where the men 
are at work, and certain portions to the waste and the goaf. In 
the main passages, as the RoUey way, Mothergate, &c., the 
wind is so strong, that it is almost impossible to keep a candle 
lighted ; but where the works expand, it becomes slower, and 
the speed is least in the waste and the goaf. As a matter of 
observation, we found the speed small at the goaf, though full 
care had been taken by stoppings, &c., to make the current 
good and strong in the workings near it, i. e.y in the upper 
boards. If it be considered that the goaf is about thineen 
acres in extent, and that with the surrounding workings, it can 
hardly be less than twenty-six or thirty acres, the diminution in 
speed of the current of air there, can easily be understood. 

The air which flows into a mine will generally tend to move 
along the floor, for it is colder, and therefore denser than the air 
against the ceiling, warmed as it is by the men and the lamps, 
and it is heavier dian any mixture of air and fire damp. Where 
the men are at work, this tendency is guarded against by the 
force of the current sent in, which sweeps the air already there, 
before it, but in the goaf, near which the current is slow, where 
the roof is a large concavity, where the gas, if present, is likely 
to be present in greater quantities, and so to make a mixed at- 
mosphere which is lighter than that in the working parts of the 
mine ; there the current probably never ascends to any height, 
but takes its way sluggishly through the lower parts of the goaf, 
or moves round the outside of it. We think it probable that 
the current does not rise much above the level of the highest 
point in the edge of the goaf basin, and that the top of the goaf 
is seldom, if ever, reached by it in any sensible degree. 

We have thus far considered the goaf as if in something like 
a constant state, but there are occasions of sudden and limited 
distorbance which afiect the atmosphere of gas within and about 
it. The evidence at the inquest states, that a rumbling was 
heard on the morning of the accident within the goaf, and this 
was probably a fall somewhere from its roof. Such falls tend to 
mix the lighter and heavier strata of gas and air, and so virtually 
cause the gas to descend. Again, if the atmosphere four or five 
feet up in the goaf be an explosive mixture, and a fall of this 
kind take place there or near it, such an event is very likely to 
throw out a portion of explosive mixture into the workings of 
the mine, not merely by the agitation, but also by the mixture 
of upper with lower strata of air, making the lower explosive. 

One cannot but suppose that another source of sudden and 
partial evolution of gas or explosive mixture firom the goaf, may 
be the £dl of upper parts of its roofs, and the crushing of the 
rocks there, by which gas pent up into the seams of coal above 
and the strata associated with them, has passages opened for its 
escape into the goaf. If a bag of gas (as it is called) were thus 
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opened into the goaf, it would rapidly incre&se the quantity of 
gas in it, and might soon cause explosive mixtuies, or the gas, 
almost pure, to underflow the edge of the concavity into tlie 
mine. 

If the goaf cavity were full of gas or explosive mixture U> the 
highest edge level, the mechanical fall of the roof, in diawinj; 
a jud close to that edge, would, by mere agitation, drive some 
portion of the gas or mixture into the workings of the mine. 

When a jud is drawn, and the roof has fallen in, the &1I be- 
comes part of the goaf, and the cavity left by it becomes a part 
of the goaf basin, the edge of the basin extending to, and en- 
closing the new fall. If this take place at the highest point of 
the basin, it suddenly opens a passage into the mine for a great 
quantity of air and gas, which before, by its relative levity to 
die air, was^ retained in the goaf basin. Thus, assuming a goaf 
of 13 acres in a coal seam inclined 1 in 24, and that a fall of 
6 feet in extent takes place in the roof at the highest edge of 
the goaf, it would heighten the edge at that spot three inches ; 
and if the goaf were full to the edge, either with fire damp or 
explosive mixture, these would flow out more or less rapidly 
into the workings of the mine, until a horizontal stratum of 
three inches in thickness had thus escaped. Even if the roof 
of the goaf rose very slowly, making an exceedingly flat dome, 
this stratum would extend to four-fifths or more of the hori- 
zontal area of the goaf; and assuming that the greater part of 
this space is occupied, not by gas, but by the solid materials of 
the goaf, and that only a band round the goaf* could be consi- 
dered as air space — still from what we saw of the goafs at the 
Haswell Little Pit, this would be from 4 to 6 feet in horizontal 
extent, so that a mass of explosive atmosphere or fire damp 
might escape equal to a band about 3,000 feet long, by 5 feet 
wide, and 3 inches deep, making about 3,750 cubic feet. It 
is not likely that this would escape all at once ; but the tenth, 
the twentieth, or the fiftieth part, or even the hundredth part, 
would be enough to take fire at an injured lamp, and to com- 
municate fire to the whole, though the whole condition between 
safety and danger up to that moment may have depended upon 
three inches of the roof. 

The above is no hypothetical case, but must occasionally) 
and as to the evolution of gas, frequently, occur. If there be 
gas in the mine, it is expected at the goaf: gas does come froni 
the goaf. All working at the goaf, except with safety lamps, is 
forbidden : the seams in mines are usually more or less inclined; 
and this mine at Haswell, where gas has come from the goaf» is 
very free from gas, and well ventilated, as compared with other 

There is one other point connected with what may be called 
the action of the goaf, and the occasional sudden and t^empoitfy 
discharge of gas from it. One of tl^e witnesses on the vaqp^ 
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Mr. G. Hunter, pointed out the effect he had obsenred in the 
mine on a change in the barometer: — ^that as the barometer fell, 
fire damp wonld tend to appear, and that it did this the more 
suddenly and abundantly, if the barometer, having continued 
high for some time, fell suddenly : and Mr. Buddie has already 
strongly stated his opinion that accidents from fire damp always 
occur with a low barometer. This is very natural ; for during a 
high barometer, the fire damp, tending to escape from the coal 
and strata, would be in some degree pent up or restrained by 
the pressure of the atmosphere ; and the diminution of pressure 
indicated by a sudden fall taking off this restraint, would let 
the gas expand and escape more freely, and hence its more 
abundant appearance. Now, without reference to the fire damp 
which would ooze out of the strata and from the surface of the 
goaf basin, let us for a moment consider what would happen as 
respects the gas already firee, but held by its small specific gra- 
nty in the upper part of the basin. The barometer will some- 
times sink an inch in twelve hours : on such an occurrence, any 
portion of air or gas pressed on merely by the atmosphere will 
expand about one-thirtieth part in that time. The portion of 
air or gas contained in the inverted ];)asin of the goaf is, as 
has been said, equal to the volume of coal withdrawn beneath, 
as long as the surface of the country above has not sunk, but, 
because of the inclination of the coal seam, which we may for 
the present assume as that at the Haswell Little Pit, the air 
space which is above the level of the highest point of the edge 
of the concavity may be taken for illustration, as four-fifths of 
the bulk of the coal, or four-fifths of 13 acres by a thickness 
of 5 feet (2,265,120 cubic feet); of which the one-thirtieth 
part, or 75,500 cubic feet, will by expansion be driven below 
the level of the highest point of the goaf basin. If it contain 
any portion of gas, it will by its lightness begin to flow out at 
that particular part; if it contain much, it will flow out the 
more rapidly, and be the more dangerous ; and if, in a mine 
much iufected with fire damp, it be an explosive mixture, it 
is easy to imagine that such a cause may occasionally bring 
about most &tal results. 

A fall of an inch in the barometer, of a sudden, is rare, but a 
fall of one-tenth of an inch is not, and that in such a goaf as 
the one supposed would place 7,550 cubic feet below the edge 
of the cavity ; this all tends to issue forth at one place, and 
that generally a place where the ventilation is weakest. If, as 
an influential circumstance tending to diminish the quantity of. 
issuing atmosphere, we assume that the country above has de- 
scended, so as not to leave more air space in the goaf than one- 
fourth of the volume of coal removed ; still that would permit 
1,887 cubic feet to issue forth at one spot, on the occurrence 
of a fall in the mercury of the barometer equal to one-tenth of 
an inch. Hence it does appear to us that the goaf, in connexion 
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with barometer changes, may in certain mines be productive of 
sudden evolutions of fire damp and explosive mixtures, and that 
the indication of the barometer, and the consequent condition of 
the mine, ought to be very carefully attended to. 

The recent terrible event appears to have originated at the 
Meadows Flat workings, at a point near to the upper edge of 
the goaf concavity, at a place where ^.jud was in the act of 
being drawn. A man of the name of Williamson, and other 
men were engaged in this work at the time of the accident ; 
all were killed, and the jud has since been named after Wil- 
liamson. All the evidence derivable from the way in which 
the stoppings were blown, the charring of the posts, and the 
adhesion of charred coal dust to them on this or that side, as also 
to the walls of the mine and edges of the irregularities of the 
walls confirm this view in the opinion of practical men, the 
^dewers of the mines, and with this conclusion the results of 
Our own close inspection perfectly agree. At this place Davy 
lamps were found. The state of the gauze indicated that they 
had been in good condition prior to the accident, but two of 
them were much crushed and bruised, and one of the others 
had the oil plug out ; this and the fourth were probably found 
lying on their sides, for the oil was out of the bottom part of 
the lamps, and had soaked into half the gauze along the cylin- 
der, as they may have lain on the ground. We could get no 
exact evidence as to how the lamps were in respect of position 
and other circumstances when found. The gauze of one of 
these lamps had been heated all round for about two inches 
firom the bottom, as if fire-damp had been burning inside at that 
part of the cylinder ; and there was also on the side of the up- 
per part of the gauze of the same lamp, an oblong spot of ox- 
idation exactly such as«would have been produced at the first 
entrance of increasing fire-damp into the lamp, and consequent 
elongation of the flame, supposing the lamp had been placed 
a little obliquely against the wall of coal or any other upright 
object. I'hese appearances accord perfectly with the idea 
that fire-damp came into the workings whilst this lamp (which 

had •been given out that morning perfect) was there and in use. 

• 

(To be continued.) 
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ON THE PROTECTION OF DRESSES AND OTHER 

MATERIALS AGAINST FIRE. 

There are few subjects more worthy of the attention ofcbeniistSy 
than the power some salts have of enabling bodies to resist the 
action of flame. Scarcely a week passes without some fearful 
accident being recorded, and though the improved architecture 
of our streets, the great activity of the fire brigade, and the free 
sopply of water, would appear as efficient guarantees against a 
repetition of that fearful calamity, the destruction of London 
by fire, yet from the extreme combustibility of the materials 
employed by builders, when once the fire has obtained some 
power, the destruction of the house attacked appears, in nearly 
every case, to be complete. Lately, however, attention has been 
more strongly directed to afibrding some protection to the gauze 
and other dresses worn by ladies, in consequence of the late 
fearful accident, by which the stage has been deprived of one 
of its most promising ornaments — and what rendered it more 
terrible and striking, was the occurrence before a crowded au- 
dience. 

It was our painful chance to have been in the stalls that night, 
and to have witnessed, even to the minutest particular, that 
fearful scene. Blame has been imputed that no assistance was 
given, and that a young and interesting girl should have thus been 
sacrificed, while hundreds were looking on ; but it should be 
at the same time remembered, that iron railings and the orchestra 
would require to be passed, and that individuals would na^ 
tnrally feel that repugnance to come before the curtain to which 
this girl was sacrificed ; and we think it may be with truth 
added, that had the name of the victim been known, a greater 
alacrity would have been displayed. The scene in the ^^ Revolt 
of the Harem" is of course known to all, in which the prin- 
cipal dancers are represented bathing in the Royal Baths. Miss 
O^Brien was from some trifling cause absent, and Miss Clara 
Webster and Madlle. Plunkett were alone ; this allowed pro- 
bably more freedom to the graceful movements of the dancer, 
and ber light gauze dress floated over the unguarded lamps. 
Mrs. Payne at that moment came forward as the slave, and her 
scream first called attention to the fearful scene. The life of this 
nnfortonate girl was then in her hands, her dress was barely on 
fire, and as Miss Webster was leaving the bath, to have either 
torn it ftway, or instead of screaming and running away^ to have 
thrown ber forward andhavestampedoutor covered up the flames, 
would have been attended with no danger, as the dress of Mrs. 
Payne was of cotton. But such was the want of presence of mind 
VOL. II. — N. s. o 
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of those trained to the stage, that without one effort made to as- 
sist her. Miss Webster struggled on to the stage : but it was 
like the hare upon whom a stoat had fixed, screaming and 
treading as if afraid to move, nor was it till the flames had done 
their worst, and till little remained for them to bum, that the 
unfortunate girl staggered to the side, when assistance was at 
length given by a carpenter. This man we saw watching her 
from the side, and to this moment, we are utterly unable to un- 
derstand how, after the scream of Mrs. Payne, this man, or the 
frequenters of the ballet then behind the scenes, with their kid 
gloves and military cloaks, should have remained spectators of so 
fearful an occurrence : fear it clearly was not, the man we marked 
seized her without hesitation, and others saw him dash out the 
sparks with his naked hand, and thus bum himself in a vain ef- 
fort, when he could at the commencement have afforded the 
same assistance with a certainty of success, and without the 
slightest risk. Mr. Payne, immediately after the accident, in- 
formed the audience of the name of the sufferer, that she was, 
however, but slightly injured, and that assistance was being then 
given to her; the spectators became instantly satisfied, and the 
performance again commenced, Madlle. Plunkett, with her dress 
bumt in several places, performing a pas seul ; indeed, among 
the 61ite of the stalls, we heard those who had the entre behind 
the scenes repeating the tale of Mr. Payne, but no one at all 
conversant with the power of flame, who witnessed the accident, 
could for a moment have entertained any hope. 

At the inquest, the power which chemical compounds can ex- 
ert of protecting bodies from flame was exhibited by Mr. Wak- 
ley ; pieces of gauze were burnt, and the newspapers regarded it 
as conclusive ; but these compounds, which have been long kno wo, 
can have but a very limited effect, they can have no power of 
controlling the affinity of carbon and hydrogen, which consti- 
tute the fabric, to unite with oxygen, and they can only act by 
f lazing, mnning as it were into a glass, and thus shielding the 
bres from the air. The flame of phosphorus shows this action 
very distinctly: it is very difficult from this cause to light paper 
with it| the phosphoric acid formed during the combustion, set- 
tling on, ana glazing the paper; but the dress, to be at all effi- 
ciently protected, must be saturated with the salt, which, mixing 
with the perspiration, would not only render it extremely disagree- 
able to wear, but would give it a crispness and stiffness, utterly 
destructive of the graceful wave and fall of the dress of the dancers, 
which add so much to the attraction of the ballet. In those scenes 
where at all a near approach to fire is made, as in pieces of 
diablerie, it would really appear but an indispensable precau- 
tion^ that the first dancers, who are the most necessarily ex- 
posed, should use dresses of silk gauze; the expense would be 
somewhat greater, but the fabric would not for a moment hold 
fire, while it far exceeds the cotton gauze in softness and ele- 
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ganee ; it is, however, to the introduction of a new and cheap 
bbric we must alone look ; and there are several substances 
which the ingenuity of our manufacturers, we are convinced, 
could render available. All woollen fabric ig peculiarly in- 
combustible ; and a gauze, we have no doubt, could be made 
from it. Asbestos would be, we fear, from its expense unavail- 
able ; yet this mineral resists in the highest degree the action 
of heat. To clean it we are in the continual habit of throwing 
it into the fire, the impurities are burnt away, and it recovers 
immediately its natural whiteness. Aldini proposed the 
manufacture of dresses of this material for the fire brigade; 
he availed himself, in addition, of the power which wire gauze 
affords of stopping the passage of flame : a man we saw thus 
protected pass unharmed amidst heaps of burning straw, occa- 
sionally even hid from view by the sheets of flame. Colonel 
Mayne considered it, however, too cumbersome a dress for gene- 
ral service ; but some portions of the dress could evidently be 
adopted with advantage by the fire brigade ; in place, for ex- 
ample, of the heavy and inefiective helmet, one |5repared of 
Kgbt wire gauze, fitted with a vizor and light lining of flannel, 
or any nonconducting substance, would be a great protection 
to men so continually exposed to be surrounded with flames. 
The repeated accidents to the men would show the necessity for 
some additional protection ; with this visor they could bear for 
many seconds what would now be a fatal atmosphere. Though the 
helmets may give the brigade a military appearance, yet it is of 
an things the most unsoited to resist blows from falling bodies, 
and being metallic, and therefore a perfect conductor of heat, 
would cause inconvenience, where but for this ill-judged pro- 
tection it would not be felt. The power of steam might be also 
introdaced in the pumps with advantage. Though the use of 
the various salts particularized on the inquest, as alum and 
common salt, are clearly, for the reasons we have pointed out, 
inadmissible, and the more powerful, the silicate of potash and 
phosphate of ammonia, which afford a much higher and effec- 
tive glaze, would in a more limited degree be open to the same 
objection. The fabrics would be in addition very soon destroyed ; 
if alum was used, the first washing would find them full of holes. 
There is still reason to hope that by the use of some chemical 
substance before the cotton is worked up, it may still be in our 
power to prepare a gauze which after washing should be inca- 
pable of burning with flame. By soaking in a solution of cor- 
rosive sublimate, vegetable fibre appears to undergo some con- 
siderable chemical change ; the results on destructive distilla- 
tion are very different, nor is there the same quickness of 
combustion. Insects can no longer injure it, and it is able to 
resist that peculiar action of decomposition called dry rot, and 
^the introduction of it into ships, or for houses, is certainly well 
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worthy of particular attention. For theatrical purposes, it would 
be sufficient to invest the police with the power of removing 
every unguarded light. A slight protection of wire gauze would, 
as a thousand experiments have proved, be a most effectual 
guarantee against any recurrence of so fearful an accident ; in- 
deed, if the jury had not felt the impossibility of fixing a deodand 
which legal sophistry could not set aside, they would probably 
have punished the neglect in this instance. It is indeed strange, 
on going behind the scenes, to see every light entirely unguarded, 
though surrounded by the most inflammable materials. The foot 
lights would appear certain to catch the dresses of the dancers, 
yet they are left quite open ; a line of wire gauze above them 
would even improve the effect, and as it could be fitted for a 
few shillings, we trust that this will at least be adopted : some 
slight instruction might also be given by which the performers 
would throw themselves down and beat out any fire with their 
hands. Men in some distilleries have spirits of wine thrown over 
them and fired, to give that presence of mind in case of acci- 
dent; and* the Ceritos and Taglionis might trust themselves 
with the most certain confidence, in any scene to the beauti- 
ful silken gauze. To render wood incombustible, is a subject of 
almost national importance; it can now be partially effected by 
a strong solution of corrosive sublimate, and by the direction 
which public attention has received, further trials will doubtless 
lead to the discovery of some more effective and less objection- 
able solution. However dreadful fire may appear on land, on sea 
it is peculiarly terrific, there is then no escape ; and the great per- 
fection to which experiments have been carried on in France with 
percussion shells, render it certain that unless some measure of 
precaution is taken, our ships, in the event of a war with that 
power, will probably be on fire after the first discharge of these 
terrific missiles. This calamity may be nearer than we expect ; 
the recent correspondence of the two Governments published, 
shows that but for the prior resignation of his official situation, 
our own Government had at one moment determined to send 
Mr. Fritchard back on board a line of battle ship. We know 
not how soon a hostile collision might be brought about, and 
all the horrors of war accumulated upon us. Glorying in our 
embarrassments, forgetful how much they must be themselves 
exposed, we find the American papers gloat upon the idea of 
firing our dock yards. 

This protection by chemical agents against fire, has in Eng- 
land received but a passing attention ; in France, a committee 
was appointed, but their report is incomplete. They found, as 
might indeed have been anticipated, that those salts which 
absorbed water, and were always therefore damp, resisted most 
strongly the action of fire ; salts of easy fusibility, as the phos- 
phates and silicates, were next tried, but. not the action of the me- 
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tallic salts. Now it is evident tbat the xnechaDical protection 
of a solution on the exterior, must be for all practical purposes 
useless, but corrosive sublimate appears to enter into a chemical 
combination with the wood, forming some comparatively speak- 
ing inert substance. We have marked repeatedly, in proof of 
this, the giraffes in Regent's Park, licking the wood. Indeed, 
viithout some such compound was formed, it would be impos- 
sible to have used the prepared wood in shipbuilding without 
salivsLting the crews. The withdrawal of the air, and then the 
application of strong pressure would probably force the solution 
deeper into the interstices, and thus give the solution a fairer 
chance. 

We remember a peculiarly ingenious application of the phos- 
phate of ammonia to prevent those accidents which so conti- 
nually occur from the sparks remaining in the gun after each dis- 
charge. The case of the two gunners who perished at Ports- 
mouth during the salute to the King of the French, arose from 
this cause. It was conceived by the inventor, that bags saturated 
with phosphate of ammonia would either retain sufficient firm- 
ness to be expelled with the ball, or that the sparks would at 
least be prevented. Twelve calico bags thus prepared were fired 
by Sir Thomas Hastings firom the Excellent at Portsmouth, and 
after every fire the gim was carefully examined by that distin- 
guished officer; an equal, if not a greater number of sparks 
than from the regular bags of the service was seen after each 
fire. The salt prevented the flaming, but did not prevent the 
after combustion. When flannel cartridges are used, these sparks 
are very rarely seen, nor is there any record, we believe, of an 
accident during their use. 

By the adulterations practised in some trades, the combusti- 
bilitj' of some bodies is greatly aflected ; this is particularly 
the case with brown paper; it used formerly to be in request 
among servants for lighting fires, but since the manufacturers, 
have prepared it with glue and other materials, in addition to 
rags, it possesses that solitary advantage over the genuine, of not 
burning : to consume a sheet, it would be necessary to continu- 
ally relight it, while formerly it burned from the smallest point, 
and a few drops of water were not sufficient to reduce it, as at 
present^ to an useless pulp. 

There is a class of property peculiarly susceptible of injury 
from this cause — the produce of our farms, which are neces- 
sarily so exposed to the hand of an incendiaiy. Ricks, it has 
been proved, can be greatly preserved by the addition of salt 
during the stacking ; the hay thus seasoned, is found to be 
more palatable and healthy to the cattle, and if the straw used 
for thatching were rendered incombustible by a coating of glue 
and some incombustible salt, the tendency of the fire to spread 
so rapidly firom one rick to the other would be in some measure 
prevented. There is another cause of fire, probably not suffi- 
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ciently guarded against Chemical combinations producing boS* 
£cient heal to cause ignition. Linseed oil and sawdust will 
nearly invariablj do this, and guano, when wetted with sea 
water, has thus lately fired some vessels. Hay when packed up 
wety is certain lo fire ; salt prevents in some measure this change 
in hay, and if mixed with guano would not only give an addi- 
tional security, but would prevent that deterioration of this va- 
luable manure during the voyage ; that it does suffer, is proved 
by the effluvia of which the sailors complain so much. 

In conclusion, we have to observe that at the moment of so 
feaifiil an accident, it is possible that both by the managers of 
theatres and the performers sufficient care will be taken to avoid 
a recurrence; but unless additional cheapness were joined to the 
incombustibility of a fabric we fear it would not be permanently 
adopted. The idea of employing salts as a protection is utterly 
untenable, but the Lord Chamberlain might, in so strong a case 
at least, exercise his authority, and refuse his sanction to per- 
formances of the slightest danger unless the lights were protected 
by the cheap and effective wire gauze. 



EXPLOSION OF THE HASWELL COLLIERIES. 

Report from Messrs. Ltell and Faraday, on the Explo- 
sion OP THE HaSWELL CoLUERIES, AND ON THB MEANS 
OF PREVENTING SIMILAR ACCIDENTS. 

(Concluded from p. 60.) 

At this place the men were drawing a jud. It may be that 
fire-damp issued into the workings there independent of any 
thing the men were doing, or it may be that in the Mis of the roof 
(for it had &Ilen, as was evident by the stone and timbers,) they 
broke away a portion of the upper edge of the goaf concavity, 
and by that, both let out explosive mixture into the works, as 
before explained, and mechanically mixed it up with the air 
beneath. This issue of gas would not of itself have caused 
the explosion if the lamps had been right; but of these lamps 
there are now three that might have fired the gas, for two of 
them are so bruised, that if these bruises were occasioned by 
a fall of stones either before or at the time of the issue of 
gas, then the gas may have taken fire at them ; or if they were 
not bruised by a fall before the explosion, but by one conse- 

Sient upon it, then it is possible (though not probable) that the 
ird lamp, vrith the oil plug out, may have occasioned the 
firing. 
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When once the combustion began, even though from only a 
small quantity of gas sent out of the goaf, it would instantly 
reach up into that greater portion within the goaf vault, and we 
believe that it was the inflammation of this large portion which 
gave such force to the blast as to blow down the stoppings be- 
tween the Meadow and High Brockley Whin workings, and to 
reach so far as to the goaf of the latter works. Here, from the 
appearance of the posts and walls, and also from the burnt 
bodies found, it would appear as if the fire damp in this goaf 
had been driven out, mixed with air and inflamed; a very 
natural result of the circumstances. 

In considering the extent of the fire for the moment of explo- 
sion, it is not to be supposed that fire damp is its only fuel; the 
coal dust swept by the rush of wind and flame from the floor, 
Toof| and walls of the works would instantly take fire and bum, if 
there were oxygen enough in the air present to support its com* 
bttstion ; and we- found the dust adhering to the face of the pil- 
lars, props, and walls in the direction of^ and on the side to- 
wards the explosion, increasing gradually to a certain distance 
as we neared the place of ignition. This deposit was in some 
parts half an inch, and in others almost an inch thick : it ad- 
hered together in a friab^le coked state ; when examined with the 
glaas it presented the fiised round form of burnt coal dust, and 
when examined chemically, and compared with the coal itself 
reduced to powder, was found deprived of the greater portion 
of the bitumen, and in some instance entirely destitute of it. 
There is eveiy reason to believe that much coal gas was made 
from this dust in the very air itself of the mine by the flame of 
the fire damp, which raised and swept it along ; and much of the 
carbon of this dust remained unbumt only for want of air. 

At first we were greatly embarrassed by the circumstance of 
the large number of deaths from choke damp ; and the evi- 
dence that that had been present in very considerable quantities 
compared with the smaU proportion of fire-damp, which, in the 
opinion of those in and about the works just before, must have 
occasioned the explosion. But on consideration of the cha- 
racter of the goafs, as reservoirs of gaseous fuel, and the efiect 
of dost in the mine, we are satisfied that these circumstances 
fiilly account for the apparent discrepancy. The blowing down 
of the stoppings, by destroying the ventilation of the mine, 
caused all this choke damp to be left for a time in the work- 
ings ; and there is reason to believe, from the circumstances, 
that the men met with a death comparatively sudden. 

With such views of the character and ^ffect of the goaf as 
we have ventured to express, and with a strong belief that it 
has been the cause of the recent sad event at Haswell, it will 
not be thought surprising that, in thinking of the means of pre- 
venting such calamity in future, we should turn our attention 
almost exclusively to it. The first idea is to ventilate the goaf. 
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If a shaft could be sunk over the crewn of the goaf, it might 
perhaps cany away all the fire damp ; but the probability is 
that where fiiimaces are used in the upcast shaft, that over the 
goaf would become a downcast shaft, so that all the fire damp 
evolved into it would have to pass into the mine and out widi 
the ordinary ventilation. Besides that shafts of such mag- 
nitude are very expensire, Ae bottom part would be liable to 
fall in ; the crown of the goaf vault, also, is in many cases pro- 
bably changing its place continually, and in inclined strata it 
might easily happen in the course of working that the bottom 
edge of the shaft would soon be below the upper edge of the 
gos^baan in the mine, when it would be of comparatively little 
use. These are difficulties and objections which occur to us 
even in our theoretical considerations : whether practical men 
would set them aside, or whether they would add to their num- 
ber, we cannot say. 

Another mode of action has occurred to us, which, the more 
we think of it, seems the more practical, and offers greater hopes 
of service to humanity, and which, therefore, we shaU venture 
somewhat minutely to explain. It is founded on the principle 
of drawing away the atmosphere in the goaf, not of ventilating 
it by blowing air into it ; it is better in principle than blowing 
into the goa^ because it proposes to take away the fire damp 
in a concentrated form, and never to give it to the air of the 
workings ; whereas blowing would first dilute and expand the 
gas, andthen throw it into the works. The difference is espe- 
cially importantifor mines where the gas is abundant ; for sup-, 
pose for a moment a goaf cavity fiiU of fire damp, and an ap- 
paratus that could eidier blow into it or take firom it an equal 
quantity in each case, of air or gas ; to take out one cubic foot 
of fire damp would be to prevent the formation of firom six to 
fifteen feet of explosive mixture ; to drive in one cubic foot of 
air would be to send an equal quantity of fire damp by dis- 
placement into the mine, there to form, at one moment or an- 
other, firom six to fifteen feet of explosive mixture, which would 
afterwards have to be carried out of the works by the usual 
mode of ventilation. 

In the first place, we propose that the pillars tuid juds should 
be so worked and drawn as to have reference to the form which 
it is desirable to give to the goaf. This form must be depend- 
ent on circumstances, but the point required is that it should 
draw together at its termination in the upper part of the works, 
t. «., that as the strata rise, the goaf should not have several 
projections or bays, running independentiy into the higher 
works, but one only where the highest point of the goaf «basin 
may occur, and towards which all the fire-damp in the goaf may 
drain and tend to run under. It is as if in making a pond on 
the side of a hill, — ^there should not be two or three low places 
on the bank where the superfluous water may run over, but one 
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only, ikai being the lowest, as in the fire-damp case, it would 
require to be die highest. This condition would probably be 
obtained with facility by continually keeping one jud drawn in 
adTance of the rest ; and the inspection of a working plan with 
the inclines drawn on it would easily determine, in every case, 
what should be done. The next point is to drain or clear this 
place as well as may be of its fire-damp, which if it could be 
done effectually, would, in all probability, prevent danger firom 
the goaf, if not absolutely, yet to an ei^tent far beyond what is 
the case at present; and for this purpose two plans suggest 
themselves, the same in principle, but differing in extent. 

The first plan consists in laying a pipe from the goaf to the 
upcast shaft, introducing the one extremity into the vault of the 
goaf at the upper edge of its brim, and fiumishing the other 
extremity with necessary means of drawing the air out of the 
pipe. The pipe itself may be of cast iron in lengths, joined 
together with sockets and caulked joints, or in any other of the 
many well-known manners ; its diameter may be about twelve 
inches, until experience may have directed some other dimen* 
sions. Its place, for the chief part of its course, would pro- 
bably be in the return way ; for it ought to be tight, having no 
other opening than the two extremities ; and in the return way 
it could be best examined from time to time, and would be 
safest from the effects of creep. 

The exit or upcast end of the pipe is to be supplied with 
means of draught or suction ; this might be either a blowing 
cylinder, or a rough box double bellows, or a revolving fanner, 
any of which might be worked by the engine, or even by a man 
or boy, for the work would be easy, there being no resistance 
to the exit of the air analogous to that offered by the contrac- 
tion of the stream of air in the ordinary use of blowing ma- 
chines. But even these are, in our opinion, not required ; for 
from the powerfiil draught in the return of the Haswell Works, 
we are at present ftdly persuaded, that if the goaf ventilation 
pipe, of the size proposed, simply entered the upcast shaft, 
there would be draught enough to draw away the atmosphere of 
the goaf. It is true, that if the atmosphere in the goaf vault, 
to which the end of the pipe might penetrate, were pure fire- 
damp, we should have to consider its lightness, and the vertical 
height between that extremity and the end in the upcast shaft. 
But this probably i& a state of things which could happen very 
rarely, if ever, in the Haswell Pit ; explosive or still lower mix- 
tures, there and in most cases, are rather to be expected, and 
tliese, as has been shown, are not so much lighter than air as to 
offer difficulty in this respect. If a case of pure fire-damp, or 
a mixture so rich as to offer difficulty on account of its light- 
ness, were to be reached by the pipe, then, indeed, it would be 
well worth putting on the mechanical means i^lready referred 
to, to drain it out. 
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The goaf end of the pipe offers more difficulties, but we do 
not see at present that there are any that are not easily sur- 
mountable. It has to rise up into the cavity of the goaf, at the 
point nearest to the highest part of its edge ; to enter into this 
cavity, four, five, or six feet, or even more, if possible ; and to 
be temporary, moveable, and tight. The iron tube may in the 
first place be continued firom the upcast shaft, by any course 
which, on consideration of the works, may be thought most 
expedient, towards, and within a certain distance of, the di'ain- 
ing point of the goaf, as near to it as is practicable, probably to 
within fifteen or twenty feet. From thence the pipe may be 
continued, by wooden trunks fitted together temporarily, having 
the same sectional area as the pipe itself; and where the pipe 
rises in the cavity of the goaf, it does not seem difficult to fix 
wooden adjusters together, either square or round, the joints of 
which may be made tight by a little mortar. It is even probable 
that the upper extremity of the pipe might be a tube of air- 
tight cloth kept open by rings, and raised into its place fi*om a 
safe distance by a rod of iron or wood. In all cases this end 
of the tube should be fully open, not allowed to collapse or be 
contracted in any part ; and the joints, if adjusters are used, 
should be in the direction which opposes least resistance by 
irregularities to the passage of the air: the roof should of 
course be propped up as much as may be required about this 
end of the pipe to protect it ; the character of a fixture being 
in some degree given to the arrangement, until such time as it 
is again necessary to extend the goaf in that direction.* 

The second plan which we propose is of the same nature, but 
more local in its arrangement. In this plan, we contemplate 
carrying the exit end of the drainage-pipe only into the return 
way, but into a part where there is such current of air that the 
goaf gas thrown in is sure to be thoroughly diluted and carried 
away. It ought not to be near the finmace, lest at any time 
there should be gas enough to take fire at the furnace, and 
communicate explosion back through the pipe into the goaf. 

The goaf termination of the pipe will be as before. But in 
some part of the course of this pipe is to be placed a blowing 
apparatus, either bellows or fanner, as before directed, drawing 
firom the goaf, and blowing towards the return way. The appa- 
ratus may be placed in any convenient part of the course of 
the pipe, but would probably be more effectual, the nearer ii 
were to the goaf, as there is then the chance of fewer leakages 
between it and the goaf. It would probably have to be worked 
by a man, or by any power that was available ; whether the 
draught into that part of the return where the goaf pipe entered, 
would be sufficient alone or not, is a point which must depend 
on the nature of the works, and must be determined, if deter- 
mined at all, by experience. 

Such is the general plan, which, with some degree of confi- 
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dence in its prii]i,ciples, we venture to submit to practical meo 
for their consideration ; and we do it with more readiness, be- 
liering, firom the spirit which we have seen manifested at the 
Haswell mine, that they are earnestly desirous of carrying into 
effect everything that can be practically useful. The effect of 
it would be to remove that condition of the goaf atmosphere, 
which ordinarily exists at the upper edge of the goaf basin, to 
a distance of four, five, or more feet higher up widiin the basin, 
80 as to allow abundant space fo^ all the variations of this 
atmosphere, without the underflowii^ of any explosive, or per- 
haps even contaminated, portion of it into the mine. In the 
case of a regular mine working downwards or into deeper parts, 
there does not seem much difficulty of application, since the 
highest edge of the goaf is there stationary. Where the pitmen 
work towards the rise or upwards, as is the case at the Haswell 
Little Pit, then the goaf end of the pipe must change its place 
from time to time. Where faults occur, and the mine is irregu- 
lar in its workings, each case must be considered by itself, and 
met, if it can be, upon the same principles. The more faults 
there are in a mine, the more difficult it may be to regulate the 
place and form of the upper edge of the goaf cavity ; but on the 
other hand, the more faults there are, the more fire-damp is 
there generally in the workings, and therefore the more occasion 
for some means of obtaining the end proposed. If, as is mani- 
fested by the Haswell Pit, mines considered the most safe and 
best ventilated need some such means, how much more must 
others require it ? 

Supposing that such a ventilating arrangement as that pro- 
posed were established, another place for examination would be 
at the exit end of the goaf ventilation pipe. Ordinarily, we 
trust, but little gas would be found there, because of the effect 
of the continued drainage by the arrangement. But this exa- 
mination, like all others, should be made with every care, lest 
upon any sudden evolution of gas, or fall of the barometer, an 
explosive mixture should be issuing forth, and this by a naked 
light, if such were used for the examination, communicate com- 
bustion to the goaf gas through the pipe itself. 

Both in the mines, and at the inouest, our attention was 
called to the stoppings and doors in the workings, upon which 
the course of the general ventilation depends. When these 
are blown away by an explosion, the ventilation is altered, and 
at times, as in the Haswell Pit accident, entirely withdrawn. 
Mr. Buddie proposed to have dam doors so arranged, that when 
the stoppings were thrown down, these should come into action. 
We do not think that it would be impossible, or even veiy dif- 
ficult, to carry such a plan into effect in some of the perma- 
nent ways of the mine ; but, considering that if the stoppings 
were not blown down, the probable effects after an explosion 
would be the firing of the mine, and also that Mr. Buddie did 
not himself work out his own proposition in the many mines 
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where he had power, we are not prepared to say that it is a 
matter that can be brought into practice, and ought to be en- 
forced, or to give any opinion on the subject. 

We perhaps ought to apologize for this lengthened statement, 
especially as we have no right to assume that we have that kind 
of knowledge that can be gained only by practical men ; but 
we have been encouraged to proceed by the hope oiT being 
useful ; and have endeavoured to write this Report, not in tech- 
nical phrase, but in plain and simple language, which, if useful 
in its suggestions, may be comprehended by all. 

In conclusion, we cannot but express a hope that some step 
may be taken without delay, with a vieyr to afford a better edu- 
cation to the persons engaged in working in collieries. When 
attending the late inquest, we were much struck with the fact 
that more than half of the pitmen who gave evidence, some of 
them persons of great intelligence, and one master wasteman, 
were unable to write, or even to sign their names as witnesses. 
The best conducted and well informed from amongst the pit- 
men, are occasionally promoted to some of the subordinate 
offices of charge in the mines ; and it would be in the highest 
degree useful, if greater facilities were given to the under- 
viewers, overmen, wastemen, and deputies, to learn the element- 
ary knowledge more immediately bearing upon their business. 
They might be taught, for example, such simple parts of che- 
mistry and pneumatics as relate to the nature of gases and air; 
the first principles of hydrostatics and of geology, as far as 
concerns the position and dislocation of strata, the intrusion of 
trappean or volcanic rocks, and other points. 

In countries such as France and Germany, where a far less 
amount of capital is embarked in mining enterprises, there are 
large schools of mines and scientific establishments, in which 
professional men, of different grades, are carefully instructed in 
those branches of knowledge which are closely connected with 
the art of mining. We are aware that, notwithstanding the 
want of such institutions, viewers in this country combine a 
large amount of scientific information with great practical 
experience. But such qualification! are enjoyed by a compa- 
ratively small proportion of those engaged in the superin- 
tendence of coal pits, especially of that class to whom the 
subordinate offices are entrusted *. If peculiar difficulties at- 
tend the organization of schools for the mining population, 
owing to its migratory habits, and because the workpeople are 

• In the present state of science it is unworthy of the viewers and other 
mining agents that the nomenclature employed by them in the description o£ 
rocks should neither be intelligible to the geologist, nor uniform in neighbour- 
ing mining districts. Such terms as posi^ fnekU, whin, ipUni coal^ mild and 
strong, thill, wares, girdles, and others used in the original of the Section 
copied for this Report, are illustrations of the strange phraseology which 
prevails, and which cannot easily be interpreted, even where the miner 
attaches a definite meaning to the terms he uses. 
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often congregated suddenly at places far distant from towns 
and villages, and do not remain permanently resident at fixed 
points, it is the more necessary to endeavour to overcome these 
obstacles ; and provision might, perhaps, be made for appoint- 
ing teachers, whose duty it should be to visit, in succession, the 
different localities where the large pits are opened from time to 
time. Among the many thousands whose thoughts are now 
continually engaged in the coal mines, there will be always 
some individuals of strong natural powers, who, if they had 
mastered the elements of the sciences above enumerated, might 
be enabled to invent new methods, or at all events would be far 
more capable than persons unconnected with the business, to 
appreciate the dangers to which they are exposed, and to judge 
correctly of the adaptation of philosophical principles to prac- 
tice. We believe, therefore, that if the education of the miners 
generally, and especially of those set over them, can be mate- 
rially raised, it will conduce to the security of the lives of the 
men, and the perfecting of the art of mining, more effectually 
than any system of Parliamentary inspection which could be 
devised. 

There is no reason to fear but that the owners, and all the 
authorities, high and low, would combine with the men in en- 
forcing regulations for the application of scientific principles to 
practice, if their minds were prepared by instruction to estimate 
the true value of the new metnods proposed, and if by that 
instruction those prejudices were removed which disincline the 
ignorant to every change of system. 

There are here no conflicting interests to contend with, for 
the proprietors are always anxious to prevent explosions and 
accidents, not only by their feelings of humanity, but by a 
regard to the property they have at stake ; while the viewers, 
underviewers, and other officers, are continually risking their 
own lives, and share in every danger with the men. 
We have the honour to be. Sir, 

Your obedient humble servants, 

M. Faradat, 
t Chas. Lyell. 



ON THE NATURE OF PYROGEN. 

Continued from p. 11. 
By John Joseph Lakb. 

Fboh some cause, which I have not yet been able to discover, 
there seems to be a remarkable affinity between oxygen and 
pyrogen ; for where the one is found, the other is rarely, if ever, 
absent The reverse, however, seems to be the case between 
pyrogen and hydrogen. 
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Water is tbe medium by which many chemical substances 
amalgamate, or are decomposed and new forms of matter pro- 
duced. Many bodies may be placed together, ground together, 
and every device adopted to produced chemical action among 
them in vain, but let only a little water be introduced, and im- 
mediately the desired effect is produced ; the substances are in 
part, or entirely, decomposed, and the matter of which they 
consisted assumes altogether different forms, and acquires dif- 
fei^nt properties. 

Pyrogen acts in a similar manner, and by its abstraction or 
introduction chemical action takes place. Thus it is found 
that by discharges of it in common air nitric acid is produced ; 
and when mercury is placed in contact with a solution of am- 
monia, and negatively electrified, that is, the pyrogen drawn 
from it, it expands in volume and becomes a soft solid. But 
the pressure of pyrogen, which returns to it on breaking com- 
munication with tbe galvanic battery, destroys the affinity be- 
tween the mercury and ammonia. Therefore, when the product 
of this experiment is exposed to water, the latter is decomposed 
by it, giving out hydrogen, whilst the former absorbs oxygen 
and pyrogen, leaving a solution of ammonia and mercury. If 
exposed to air this is also decomposed, and oxygen and pyro- 
gen absorbed. 

Potassium, sodium, calcium, barium, strontium, and many 
other bodies, are obtained by the abstraction of pyrogen from 
their oxides, by which means the affinity between them and 
oxygen is destroyed, and they separate. But, as in the case of 
the amalgam of mercury and ammonia, and from the same 
cause, as soon as they are exposed to air or water, they absorb 
oxygen and pyrogen, and return to oxides. 

The chemical affinity of p3rrogen and oxygen appears to be 
less with ammonia than potassium, sodium, calcium, barium, 
strontium, and some others; for when any of these are united 
as an amalgam with mercury, and exhibited in this state to 
ammonia, an amalgam of mercury and the bases of ammonia is 
formed, and the fixed alkalies or earths are reproduced, the first 
amalgam having absorbed the pjrrogen and oxygen of the 
second*. 

A peculiar property appears to attend the abstraction of 
pyrogen, namely, the generation of heat, which in a galvanic 
battery proceeds from, the negative pole. This is proved by 
the ingenious experiment made by Messrs. Pollock, Gann, and 
Mackrell with a glass tube bent thus, 1 J . An acid solu- 
tion being poured into it, and the circuit completed by bringing 
the terminal wires of the battery into it at each opening of the 

* See Sir Humphrey Davy's " Electro-chemical Researches on the De- 
composition of the Earths ; with Observations on the Metals obtained from 
the Alkaline Earthsi and on the Amalgams procured from Ammonia." — 
Philosoph. Transact. 1806, Part II. 
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tube, the fluid becomes quickly in a state of ebullition, com- 
mencing at the negative and proceeding towards the positive 
electrode, invariably following this course, whichever wire is 
first brought into the solution. These gentlemen also tried 
another experiment, which my occupations have hitherto hin- 
dered me from repeating, and with a similar result. An £au 
de Cologne box, pitched inside, and having two cards placed 
transversely as diaphragms, was employed. A thermometer 
standing at 59^ was placed in the positive cell, and another 
standing at 58^ in the negative. The connexion being made 
with the battery through these cells, and continued for ten 
minutes, the thermometer in the positive stood at 65®, and in 
the negative at 68®, the former having risen 6® and the 
latter 10®.» 

In a |>aper written by me, and published in the Polytechnic 
Review^^ it is shown that evaporation, especially between the 
tropics, forms a kind of galvanic circuit, the rising vapours ^ 
carrying with them a large quantity of pyrogen into the air, 
which, on their condensation, must flow to other regions, or 
disperse itself in lightning, or some other way ; and that its 
place is supplied by more which is constantly flowing from the 
north and south to the spot over which the sun is vertical. 
This locality, being in a negative state, is, in principle, the 
negative pole of a battery. It is also shown that the central 
parts of the earth are in a negative state, that is, that there is a 
deficiency of pyrogen' or electricity in them ; these, therefore, 
act on a similar principle as the negative pole of a battery. 

By applying the above experiments concerning the develop 
ment of beat to this theory of the pyrogenic or electric state, 
and currents, of the globe, we have a singular explanation of 
the cause of subterranean heat ; the central parts being as it 
were the negative pole, from which the further we recede the 
less warmth is found, until at the mountain tops, there is, in 
many cases, perpetual frost. It may also be inferred that a 
portion of theiieat of tropical climates, and indeed, of what is 
known as 9olar heat all over the world, has the same origin. 
1 am not prepared to say that aU solar heat results from the 
operation of these principles ; but one thing is certain, which 
it may be worth while to observe en passant^ that the rays of 
the sun are not 'cssentialhf warm, though they develope heat 
when they come in contact with solid bodies. If they pos- 
sessed warmth in themselves, they would communicate it to 
the upper regions of the atmosphere in passing through it. 

* Proceedings of the London Electrical Society, 1841 and 1842, p. 6. 
^ May, 1844, p. 263. 

* Mrs. Borron states that the evaporation is "so much as nearly half an 
inch from sunrise to sunset," in lat 10<» N., at sea. — Polytecfa. Rev., Aug. 
1844k P' 127. 
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HISTORY OF WEAVING. 

T%e Art of Weaving by Hand and Powers with aA Introduc- 
tory Account of its Rise and Progress in Ancient and 
Modem Times^ for the Use of Manufacturers and others. 
By Clinton G. Gilroy. Wiley and PutDam, 1845. 

This book (printed in America) is a most remarkable produc- 
tion, afid if it may be taken as a fair sample of the graver lite- 
rature of the States, proves that literature to be, at least, of a 
most original character. We have here a substantial volume 
of nearly 600 pages, closely printed, and illustrated by nearly 
300 engravings on wood and steel, the whole giving promise of 
a complete and authentic body of information, historical and 
descriptive, on the impor^nt mystery of weaving. As far as 
the descriptive part goes, the reader will probably, in some cases, 
not be disappointed, for Mr. Gilroy is a practical weaver, and 
he appears to have described the various processes in his art, 
those at least of which he boasts himself the inventor, with 
great accuracy and clearness. But when we come to the 
historical department, and particularly as it involves the claims 
of other inventors than Mr. Gilroy, we find ourselves at once 
completely at sea, — at a loss both to understand the author^'s 
drolleries in themselves, and the practical effect which he in* 
tended them to have. One ruling feeling, however, we plainly 
discover running through the whole, and that is a desire to 
depreciate all the inventions in weaving which have proceeded 
from any other part of the world than the United States ! (the 
*' Britishers" in particular being most unmercifully plucked of 
their feathers,) and finally to shew that in the United States 
themselves the name of *' Gilroy" stands pre-eminent as the 
great finisher of the imperfect beginnings of others. 

A work penned in such a spirit it would be absurd to take 
up as a book of reference, whilst the style in which it is done 
is so extravagantly facetious, that we almost doubt whether 
criticism is at all necessary to expose its various fallacies. A 
few specimens will suffice. In the very outset of the intro* 
duction we have an indication of the animus of the author. 
*' Many of our British weavers,'' he says, ** already possess suffix 
dent skill and dexterity in several branches of this the most 
complex of all arts, to prove dangerous rivals to those similarly 
engaged in other parts of the globe,^' &c., even in the United 
States. Then he goes on to tell us what has already been 
written on this subject, quoting a string of names which we at 
least never heard in connexion with this branch of industry : — 
''such authors as O'Doherty, Flanagan, Murphy, Ferguson, 
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Peddie, Duncan, Yates, and Gog," but he adds, "that such 
writers were wholly, or in great measure, ignorant of the subject, 
we have demonstrative proofs in their own works." After this, 
we are introduced to more redoubtable authorities, namely, 
*' the eminent German hierologist. Dr. Lepsius, now employed 
in Egypt by the Prussian government; Alexis Kersivenus, 
Civil Engineer, Homoeopathic Physician," &c., who writing 
from Alexandria, April, 1843, gives a luminous account of cer- 
tain discoveries which he has made amongst the tombs at 
Thebes and elsewhere, demonstrably proving that the complete 
art of weaving, with all its modem appliances, was known ages 
before the Jewish dispensation. Amongst other things of this 
kind, he gives the specification of a weaving engine, presented 
to Deioces, first king of the Medes, by ^^ a dog from the land of 
Sbinar, who called himself Arphaxad.'" The memorial of the 
said Arpfaaxad, a document thirteen pages in length, is written 
in this style : — '^ O most noble Deioces ! great monarch of the 
Medes, whose laws change not ! much to be dreaded ! May it 
please the kin^'^s most excellent majesty ^ I, an humble descend- 
ant of our great father Noahy have invented, arranged, and 
worked, after having experienced sixty-five years of sore toil 
and anxiety of mind in this vale of tears, a weaving engine to 
be driven by the power of compressed air, and which, O king, 
I now beg to explain," &c. Alexis Kersivenus concludes this 
and other letters with this affectionate postscript:— "P.S. My 
family are all well. Cleopatra sends you her love, and three 
embalmed kisses, together with a vial of frankincense, and hopes 
soon to ♦ ♦ ♦ ♦.» 

The author, Mr* Gilroy, (or rather Gulliver, — for that we be- 
' Keve was the original patronymic of this marvellous gentleman,) 
then goes on to say : — " Had some of our modem inventors 
seen this loom with its various appurtenances, it might have 
saved them many an aching head and broken heart ; and we 
have no hesitation in saying, that it would have effectually 
shewn them how far they had been anticipated by an unpre- 
tending individual who never even so much as thought it worth 
while to secure its benefits to himself by ^ Letters Patent.' 
Although Arphaxad lived in a period of the world in which, it 
is generally supposed, men knew comparatively little, still we 
think that his specification, as delivered by himself before the 
Median Monarch, is scarcely to be equalled by our greatest 
scheming inventors and patent agents of the present day. . . . 
In spiteof this, however, the Yankees have the hardihood toclaim 
the merit of having invented the fly shuttle, for one Mr. Samuel 
SUek fin the year 1788 ; and even Doctor Motherwell shows his 
depth of learning in weaving chronology, when he reiterates the 
silly story which prevails upon the subject among the ignorant, 
in his sketch of the ^ Progress of the Sheets and Blanket Ma- 
nufacturers,' " &c. Again : — ^* According to Pope Leo X., Jo- 

VOL. II. — N. s. H 
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aeph's coat was woven Qt Nineveh j by Arph€uca<P9 loom ; but this 
s^ateinent, allhough made by his Holiness, caonot be relied 
upon, as we find it recorded by Basbaraboo, a Persian author 
of some reputation, that Jacob obtained the cloth ^ of many 
colours ' from one Boy Hassarac, a Babyloniau pedlar,^ 

After these specimens of incomprehensible rigmarole, which 
is the prevailing material of two-thirds of the bulk of this 
bulky apd expensive volume, (a guinea and a h^lf is the price,} 
the reader will be at no loss to make a fair estimate of tlte other 
wonderful assertions which it contains in regard to more modem 
matters; as, for instance, of Cartwright, an Englishinan of 
" some reputation/'* 

^' We snail not,^^ s^ys Mr. Gulliver Gilroy, '^ in this place give 
any repetition of the old fiacknied story regarding the origin qf 
the power Loom (in Europe) by Mr. Edmund Cart¥frighk^ if 
Moimham, Nottinghamshire ^^ and for which he obtained ^ 
patent, bearing date 4th April, 1785. It is certain tliAt this 
iB^ohine would have long since passed into oblivion, had it noit 
beeu for the ii^provemeuts made upon it by other men of 
genius.'' (Gulliver Gilroy, for example, to wit !) To thi^ passive 
the author appends the following note : ^" For the true origin 
of power-loom weaving (plain, tweel^d, and figured, of every 
description), see introduction to this work," referring obviouslj 
to the invention of Arphaxad ! 

Again, after describing Mr. Fletcher's (of Stroud, in Glouces- 
tershire) shuttle motioi^ he says: — ^^In this loom, the yam^ 
beam is situated at the bottom of the framing, and the cloth- 
roller is placed at the top fas in E, K. ArphaxcuP9 greai tfl^OV- 
Msy Engine^ pages 94 to 41 of the inttfodnctipo).''' 

Again, speaking of Mr. Welsh's (of Manchester) invention 
'' foil a spethod of producing a varied degree of speed in taking 
up the cloth," the author concludes his descriptioa a^ follows :-^ 
'' The patentee says, in concluding his specification, that, * when 
the lay ceases its vibrations, the whole must stop; therefore, the 
catch box, and spruig lever, fpr throwing the wheels an^ pinions 
out of gear, in order to stop the cloth roller, are assess/ 
to which we (Gulliver Gilroy) respond Yaw! Yawl YawT^ 

Th<^ oourteous reader will, perhaps, begin to su^peQt ihal we 

• Cki turning to the index lo see if there were, any o<to reftreDet* tot the 
^«jne of Cartwright, or te tibose of Arkwrightf or Cromptoo^ op Hfvgres^ 
or any of our principal ioventora of " textile " Doschinery, wq founi thst 
not one of them was even mentioned ! Arphaxad and dilroy had no less 
than a dozen or so " honourable mentions," as :— " Arphaxad, pensiop 
granted to," ** Arphaxad's Loom, danger of weaving with," '* ATphnad, 
tribute to the memory of/' " Arphaxad's Yeitioal Aii Loom,'* •' Qilrt^ 
FulUhamess P^wer-loom," '* -* — Improvemeota 09 Howie^!s andiSisIN* 
good's Loom," " - — Loom mounting or tie ups, Examples 1 tflt IQ," " -•-^ 

Muslin Power Loom," '• ——Patents, Infringements on," " Presfler- 

harness Power Loom," " — *— Varnish for treaqles.*' And under the be^ of 
*' Claims," we hav« only these remarinbli entrietv *' Glatms, Arphaxad, 
II. fia t«^ sa," •<Bijelow'9 44«-47«," '• Oifa<ey*s, rmd iU vfPrk ! " 



PROJECTICB WEAPONS OF WAR. BTC. 99 

are joking at his expense and that of Mr. ,6ilroy ; but let him 
refer to page 884 of this droll volnrae, and he will find that we 
have quoted the identical words ; to which, as they suggest a 
fery ominous comment upon both book and author, we shaH 
add nothing more of our own. 



PROJECTILE WEAPONS OF WAR AND EXPLOSIVE 

COMPOUNDS. 

By J. ScOFFBBNy M.D. 

Lectnxter on Chemistory, at the Aldersgate College of Medicine. 

(Continned from p. 34.) 

Had it been our intention to write a treatise on artilleiy^ to- 
gether with the manaikctare of cannon^ &c., the present portion 
ot our subject would be vastly eitended ; such an idea, how* 
efer, is ahogetber foreign to our views. We have thought fit 
to omit altogether the description of those fanciful names which 
were originally applied to eannon, and we do not think it neces- 
sary t& describe all the varieties of this arm which are used at 
preseftt in the naval az>d military services of this and other 
comitries. The carronade, howitzer and mortar, however, axe 
varieties which cannot with propriety be omitted. It is obvioos^ 
that various lequisftes are necessary for difierent pturposes to 
whicfa cannon may be applied. For penetrating waHs, we re* 
quire heavy balk moving at great velocities, the range being 
point blank ; for dismomiting' cannon and slaughtering troops^ 
longer ramgeSy higher aagres, and smaller velocities, are more 
efficacious. For field serrice, the portabili^ of a cannon be-* 
comes a chief requisite ; at sea this is not so essential ; the 
reader wilY see, then, that cannon must necessarily vaiy a great 
deal a0 to length, bore, and other details of constmetion. With 
SBch questions we have nothing to do : those who may widi to 
become acquainted with this subject, we mnst direct to system- 
atic works. The three kindsof artillery, however, which we haver 
mentioned^ involve not merely mechanical detail,, but important 
principles ; we will first describe briefly Ae caxronade, which 
derives its name frem fiist having* been made at the Camm 
foundry. It is a short cannon, of large calibre, made as thin as 
possible consistent with safety ; chambered and intended to pro- 
ject balls or shdls with small charges^ Besides these essential 
peculiarities, the carronade is not mounted like common giins^ 
but stands on a grooved platform. The advantages ot the car- 
ronade are^ that, from its exceeding lightness, it may be em- 
ployed by small ships, and on their upper decks, where much 
weight of metal is inadmissible, — although, the leeality is nlotft 
advantageous as an attaekkfg position ; and it requiresfewer men 

£2 
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to work it, IS managed with greater rapidity than common ord-. 
nance, and on account of the small charge of powder employed 
in loading it', the ball is urged with diminished velocity, and 
hence with greater shattering effect. It was owing to this latter 
circumstance, that originally this piece of ordnance was termed 
a smasher. Two of the naval officers who first used them on 
board their ships, were Captain Keith Elphinstone, since Admiral 
Lord Keith, and Captain Henry Trollope, since Sir Henry 
Trollope, the latter, of whom, by means of two carronades or 
smashers, which he had on board his frigate, beat off several of 
the enemy^ who were panic struck on seeing the size of some 
of the shot which he fired into them. 

The Mortar. — Perhaps this is the most ancient of all fire artil- 
leiy ; although not originally applied to its present purpose of 
throwing shells. The mortar may be defined to be a short cannon 
of large bore, chambered'', and usually fixed at an angle of 
45^, adapted for projecting shells, and formerly shot. From 
the very nature and construction of a mortar, it is evident that 
whatever mathematical science can be rendered applicable to 
the practice of artillery, is here most especially requisite. Were 
we writing a systematic treatise on artillery, a minute descrip- 
tion of the parts of a mortar would be, of course, necessary ; as, 
however, we are merely treating in general terms of the force of 
explosive compounds in urging masses from tubes, all this de- 
tail will not be required. 

The invention of mortars is commonly ascribed to the Ger- 
mans, who are said to have employed them for military purposes 
in 1435, when Naples was besieged by Charles VIII.; but it 
is not certain whether shells were thrown out of them on this 
occasion. It seems, however, pretty well ascertained that they 
were used for this purpose at the siege of Wachtendonk in 
Guelderland, by the Earl of Mansfield, in 1588 ; in which year. 
Cyprian Lucas described the mode of charging them®. 

At present^ the largest description of mortar used in our. 
service is the thirteen-inch ; if made larger, they are difficult to 
transport, and, moreover, it is next to impossible to cast so large 
a quantity of metal without flaws and other imperfections. 

Much variety exists as to the form of the chamber in mortars. 
The Spanish mortars have spherical chambers; the French, 
German and Dutch, conical and cylindrical. The Portuguese, 

■ The original charge was one-twelflh the weight of the ball, subsequently 
this quantity was increased to one-ninth, but disadvantageously. The 
carronade ball is cast exactly the sixe of the gun's bore, and the only allow- 
ance for windage is that diminution of size effected by the contraction of the 



ball during cooling. 

b CAam&rf(/.— This word mav require explanation. All long pieces of 
ordnance possess a bore of equal size iroin mouth to breech, mortars, car- 
ronades, and howitzers, however, are 'chambered, i. e. that part of their bore 
which contains their powder is narrower than the rest. 

c See his Appendix to the Queiiti of Tartaglia. 
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parabolical, and the English generally in the form of a conic 
frustrum or cylinder. 

The howitzer is a piece of artillery which is chambered, and 
somewhat short ; in these respects resembling a mortar, but, 
unlike the latter, it may be elevated and depressed. It is a 
very useful arm, and may be applied to most of the purposes of 
a cannon or a mortar. 

The petard is an arm much more used formerly than in the 
present day. It is a kind of very short gun, mounted in a pecu- 
liar way, and intended to blow down gates, &c., by being fired 
with its muzzle close up to them. In former times, various 
' curious devices were employed for preventing this close pro- 
• pinquity between the petard and the gate, one of the most 
curious of which was a kind of enormous rat gin, set in such a 
manner as to close on the petard and soldiers applying it". 

Having said thus much of artillery, it now remains to de- 
scribe their projectiles. Mere canbon balls are so simple in 
their nature and uses that very little comment will be necessary. 
The reader is probably aware that, in the earlier periods of 
artillery, cannon balls were formed, not of iron, but of stone ; 
a material which is still employed by many semicivilized 
nations '*. Fire missiles may be divided into shot and shells ; 
of the foimer, round shot or balls are the most simple, most 
commonly used, and their flight is most easily reducible to 
mathematical calculations ; besides round shot, there are bar 
shot, chain shot, grape shot, canister shot, spherical case shot, 
and perhaps some other varieties. 

Bar shot is similar to a dumb-bell, and its effects must be 
obvious to every one ; we need not observe, however, that its 
flight must be very irregular, and that it is totally unadapted for 
long ranges ; indeed so questionable are its advantages that it 
is now, as well as the variety next to be mentioned, no longer 
used in our senice. 

The chain shot consists of two hemispheres, joined by a 
piece of chain which fits into the holloi?^ ; thus the two halves 
when placed in opposition form one shot, which can be thrust 
into the gun as such, but which, on emerging, separates into 
two — the halves diverging to the full extent of the chain ; thus 
this variety of shot becomes most destructive against a column 
of troops, or for the purpose of disabling rigging ; however, it 
is now but seldom or never used. 

Grape shot consists of a spindle or spike of metal, around 

* See an engraving of this gin in Hanzelet's Traites Militaires, 1598. 

b In former times other missiles were shot from cannon. Bolts and 
quarrels were thus used in the reign of Henry V. (1413) ; these were suc- 
ceeded by stones. In 1418 Henry ordered the clerk of the works of his 
ordnance to procure labourers for the making of 7000 stones for the guns of 
different sorts, in the quarries of Maidstone in Kent. — Dr, Meyrick, p. 118, 
Anderson's Hist, of Commerce , vol. vi. p. 351. 
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which are tied or quilted several iron shot, of sizes varying 
according to the gun from which they are to be fired. This 
missile something resembles in general appearance a bunch of 
grapes ; hence its name. Grape shot is most destructiTe to 
troops and rigging at short distances — -the shots flying asunder 
immediately Uie bunch leaves the gun. 

The canister shot is adapted to the same kind of service as 
the preceding, but differs from it in form : the balls, instead of 
being quilted round a spindle, are confined in a canister of 
tinned or iron plate. 

Spherical case shot, or shrapnel shells as they are more com- 
monly designated, are an important modification of the canister 
shot, than which they are available at much greater distances. 
A description of the shrapnel shell would be more intelligible 
had we previously described the bomb shell, which it very 
much resembles. It is a hollow sphere of iron, very accurately 
cast, and just strong enough to withstand the primary impulse 
of the gun which projects it. Within this shell are balls, about 
the size of musket balls, and powder just sufficient when 
ignited to burst the shell. Communicating with this powder is 
a fiise, which ignites by the flash of the gun, and being calcu- 
lated to bum a certain time, is intended to communicate its fire 
to the contained powder, when the missile has reached its 
destination. Thus constituted, the reader may form some idea 
of the terrific effects of this missile. Combining as it does the 
long range of round shot with the scattering effect of grape 
ana canister. Some idea too may be formed of the difficulties 
attending the use of this variety : how nicely must the distances 
be measured by the eye — how well ^apportioned must be the 
length of fuse to this distance — how well adjusted the charge 
of powder, &c. In fact, no variety of missile requires such 
delicacy of management as the shrapnel shell, but its effects 
are so terrific as to repay all the trouble employed in bringing 
it to perfection, and in its continued use. 

We now come to the bomb shells, properly so called, which 
are understood to be shot out of mortars, but occasionally they 
have been rolled down inclined planes on an enemy*, and 
shells of smaller description, but in all other particulars re- 
sembling bomb shells, aie shot from howitzers and large can- 
non. The shell, from whatever piece of ordnance it may be 
shot, is a most destructive weapop, against which the strongest 
buildings rear their fronts in vain. The idea of the bomb 
shell is exceedingly simple, although no branch of artillery re- 
quires so large an amount of practice and calculation as that 
which relates to the projection of these missiles. They con- 
sist of hollow spheres containing gunpowder, which ignites by 
means of a fuse, as in the case of the shrapnel shell, on at- 

• The VMictians did this against the Turks at Candia. 
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tainmg a certain distance. From fthrapnel shdlsi however, 
they differ in being much larger, thicker, and in containing 
no balls. They are particularly efficacious in demolishing 
buildings and blowing up earth mounds, against which mere 
shot have but little effect, as well as against troops. Instead 
of being filled with mere gunpowder, they ate sometimes 
charged with a mixture of gunpowder, tallow, and pitch ; then 
they are called carcasses, and are chiefly useAil for their burn- 
ing effects. Carcass sheUs are, however, not exactly like 
bomb shells, but are furnished with several orifices through 
which the fiery mass may leak. 

We do not think it necessary to enlarge further on the effects 
of gonpowder as applied to the projection of missiles from 
tubes. We have studiously avoided saying any thing concern- 
ing the distance or range to which such mismles, be they shot 
or shells, may be cast, thinking it better to make this a con- 
sideiadon of itself. We now come to the description of an- 
other variety of igneous missile, in the construction of which 
our military artisans stand unrivalled, and which, though not 
absohitely mvented by us, as some imagine, was, nevertheless, 
brought to perfection by the genius and assiduity of our coun- 
tryman. The Congreve, or war rocket, being merely a modifi- 
cation of the common pyrotechnic rocket, it is necessary to 
give the reader a general description of the latter. We will 
first of All then allude to the principles on which a. rocket de- 
pends for its propulsive f or in reference to the effects of in* 
flamed gunpowder on other missiles, repulsive power. All are 
aware of the mechanical axiom that aciiam and reaction are 
equal, no matter whether the agent be gunpowder or any thing 
else. Hence arises the recoil of a gun. Now it is not diffi- 
cult to imagine a gun to be charged with a slowly burning gun- 
powder, so thus the recoil shall be continuous instead of in- 
stantaneous, in which case the gradually increasing force of 
the recoil would become a very terrific poWer — more terrific 
because, in addition to its penetrating force, it would carry with 
it a devastating blast of flame, rendering its whole flight visi- 
ble, and terrifying and burning even where it might not touch. 
To those who are totally unacquainted with the nature and pro- 
perties of a rocket, the foregoing general description will af- 
ford a tolerable notion : they will begin to think, however, 
that in order to change a gun so manifestly from its primary 
use, various modifications will be necessary, — various contriv- 
ances, both chemical and mechanical, must be devised. This 
is indeed the case ^ the construction even of a common sky- 
rocket evinces a great amount of ingenuity, and the Congreve 
rocket is a lasting evidence of the skill of him whose name it 

bears. 

We shall commence with the description of a sky rocket. 
The case which contains the composition, a slowly burning 
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powder, is usually made of paper rolled hard round a former, 
and pinched or choked at one end into a narrow opening. 
This case is next to be chained with composition, in doing 
which very peculiar management is required, inasmuch as it 
is found necessary to maintain a hollow cone in the very centre 
of the composition, the base of the cone corresponding with 
the vent or small orifice of the case, and the apex extending to 
within one diameter of its other end ; beyond the apex of the 
cone the composition is solid. This hollow conoidal form may be 
effected in one of two ways : it may be made during the fonx)^- 
tion of the rockets, by means of hollow rammers and a metal 
•spindle, or the rocket may be rammed solid, and the conoidal 
chamber drilled out subsequently ; in either case the result is 
the same. 

We have now described the construction of a rocket in its 
simplest form, without any appendage ; that is to say, we have 
described the mere propelling agent. Whether it be made to 

carry with it ornamental fire-works, as in sky 
rockets, or shot, or shells, or carcasses, as in 
the Cougreve rocket, still the principle remains 
.unaltered. One more important addition, how> 
ever, is necessary, or else the rocket would have no 
accuracy of direction, but would fly in a most 
irregular course ; it must be furnished with a long 
stick, to act as a rudder or guide. A diagram, 
however, showing a sectional view of a sky rocket 
and its stick, will explain all that is necessary to 
the full comprehension of our subject. 

A. Paper cone added to the rocket, in order 
that it may readily cleave the air. 

B. Chamber containing ornamental stars and 
bursting powder. 

C. Layer of clay, wood, paper, or some other 
substance, perforated with a hole through which 
the fire reaches from the composition, or slowly 
burning gunpowder, D. 

E. Hollow conoidal cavity, for the pmposQ of 
effecting rapid combustion. 

F. Guiding stick, affixed to the side of the 
rocket by means of wire or cord. 

To fire a sky rocket, nothing more is necessary 
than to apply a light to the orifice or vent, when 
the composition immediately . inflames, and fire 
rushing out with great violence, the rocket pro- 
ceeds in the direction to which its apex is pointed. 

Whatever doubt there may be as to the anti- 
quity of guns, there is none as to the antiquity 
of rockets, which have been known in China and 
India from time immemorial, and indeed used 
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in those countries for warlike purposes. There may be now 
seen at the Adelaide Gallery a Chinese war rocket, differing 
in nothing from the sky rocket we have just described, except 
that a barb is affixed to the foremost extremity of the stick, 
irtiich is made to project to the rocket's very extremity ^ 

Although the common sky rocket has very considerable 
penetrating force, and although, as we have seen, it has long 
been used as a warlike missile in eastern countries, yet all who 
have witnessed the firing of a sky rocket must at once recog- 
nise imperfections that would render it ill adapted to warfare 
between more civilized nations, who find it necessary to i^tudy 
the laws which regulate the flight of projectiles, and reduce the 
firing of them to some system. It is (Ufficult to make two sky 
rockets exactly of the same weight ; to fill them with exactly 
the same quantity of composition, rammed of the same hard* 
ness, and to supply them with guide sticks exactly corresponding 
in every particular ; yet, without some close approximation in 
these respects, the flight of such rockets would never be pro* 
gnosticated with any thing approaching to accuracy. 

The first person in this country to whom the idea of using 
rockets as warlike agents seems to have suggested itself, was 
General Desaguliers, but all his experiments were failures, and 
eventually he abandoned the idea. Such an infelicitous termina- 
tion of die inquiry, however, did not prevent Sir William 
Congreve from being sanguine of success : he forthwith com- 
menced a series of experiments on common rockets, procured 
from various makers ; and on others, constructed according to 
the Woolwich laboratory rules. He found, in the first place, 
that the range of these rockets was inconsiderable in a military 
point of view; and secondly, that they were devoid of all neces- 
sary accordance amongst each other — evils which he applied him- 
self to remedy. His first material employed for making the cases 
was paper, but eventually he bethought himself of sheet-iron, 
a substance which, possessing greater weight or mass than paper, 
contributed much to extend the range of a rocket. Sir W. 
Congreve, amongst other modifications, diminished considerably 
the length of rocket sticks, thus rendering the whole mis- 
sile much more portable, and subject to less deflection than in 
its original state. The sticks, at this period, in the history of 
Congreve jrockets, were still lateral, or appended to the sides, 
as in the common pyrotechnic rocket-T- an arrangement which 
the slightest reflection will show must considerably have inter- 
fered with accuracy of flight, besides presenting many other 

* Directions for making and using rockets may be found in the following 
old works : Robert Anderson on the making of rockeU ; Biringucci Vanuccio 
De la pirotechnia^ 1540 ; Bate^ John, Mytteriet of Mature and Art, 1654 ; 
J, Hameiet, Traiies MtlUairei, 1598. In this book is represented a method 
of employing tlie rocket in war« thus anticipating in Europe Congreve in the 
employment of this arm. — Xye, NtUk., Treaiue on Fireworki. 
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ininor objecdons; for iiurtaiice, this arrangement did not 
of the stick being expedidously fixed, neither could the rocket 
be shot conreniently throagh a tube. It was easier, howeyer, 
to recognise the disadvantages attending^ this arrangement of 
the guide stick than to offer a remedy. Congrere, nevertheless, 
overcame this difficult, and succeeded in devising a plan for 
attaching the stick centrally, thus giving the whole rocket the 
straightness of an arrow, and consequently increasing the aocu* 
racy of its flight ; although much yet remains to be done in this 
respect, even in the present improved form of the weapon. 

Ha;ving already given the reader a diagrsm of the coBinioii 
sky rocket, we may simply observe that the first war rockets 
were precisely simQar, only their cases were of iron instead of 

Saper, and instead of being headed with ornamental stars, they 
ad appended to them balls, shells, carcasses, ftc., according to 
the jme iar which they were intended. TM construction cf 
the war rocket, as at present modified, will be rendered intel- 
ligible by the subjoined diagram *. 




sasssa 



The part A indicates the piece of iron attached to the end 
of the rocket, and serving as a shot — ^it might have been a 
sheB, a carcass, &e. B corresponds with the body of the 
rocket, filled with composition, and perforated as in a common 
rocket ; the base of this conical opening expands, it will be 
observed, into a chamber, P, which is absolutely necessary in 
order to prevent the rocket bursting ; althou^ this necesnty 
adds greatly to the mechanical difficulties which must be 
encountered, inasmuch as the piece next to be spoken of must 
be appended to the rocket, after the operation of filling. C 
represents a sectional view of a piece of gun-metal, a front 
vieif of which is shown by E. In this piece consists the 
grea) peculiarity of the Congreve or war rocket, enabling the 
stick, or rather the iron with which it is shod, to be screwed 
into die central opening, whilst the smaller peripheral orifices 
communicating with the hollow cone, of which th*e section 
of two only are seen in the diagram of the rocket, serve as 
vents to the flame, and correspond with the one central opening 
in the common sky rocket. 

Such is an outline of this terrible weapon, once peculiar to 
ourselves amongst European nations, but now employed almost 

* The sdck is represented somewhat short, for the sake of convenience. 
The actual length of the 6-lb. rocket stick is teten feet, of the 12.1b. rocket 
stick, nine feci. 
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umreisally. Of course^ the details of their construction are 
very properly kept secret, therefore we can give no more than 
a general description of their manufacture ; they are not, how- 
ever, difficult to prepare, as we have convinced ourselves by trial, 
although it is difficult to make two which exactly correspond in 
every particular. It is imagined by some that the proportion of 
the ingredients is a great secret ; it is a fallacy, however, to sup- 
pose any such thing : knowing the oligect desired to be gained^ 
the composition naturally suggests itself. Now, the object is to 
compound of three ingredients — ^nitre, sulphur, and charcoal — 
a mixture of the greatest power short of bursting the case : 
chemical science, and a few trials soon lead to the desired end. 

The manu&cture of rockets as military weapons, must always 
remain, notwithstanding its simplicity in theory, a matter in 
practice of very conaderable difficulty. When we consider that 
the expansion and contraction of the iron cases render the com-* 
position liable to crack ; whe^ we reflect on the difficulty of pre- 
venting contact between the ir(m and the composition for any 
long period*, and of thus guarding against oxidation ; or the diffi- 
culty in making every rocket of the same size, and to contain 
its due weight of composition ; of ramming them equally hard ; 
and of supplying them with sticks correctly planed,— these diffi- 
culties would almost bring one to the conclusion that rockets 
must remain mere elegant pyrotechnical devices ; or if used in 
warfare, not to be reckoned amongst the Appliances of the well 
trained and precise artillery of Europe. ,The superior dexterity 
of our artisans, however, has in great measure overcome these 
difficulties, and the rocket, although confessedly an erratic 
miBdle, i8,'when not pressed beyoul its proper sphere, a most 
efficient and terrible weapon. 

Like most inventors. Sir William Congreve imagined that 
his war rocket would completely alter the practice of artillery, 
and would be all but universally applicable, whether for the 
purpose of battering fortifications or slaughtering men. He 
advocated the plan of furnishing rockets to every part of the 
army — cavalry, infantry, and artillery — and was opposed to the 
scheme of organizing an independent body of troops, like the 
present rocket troop, for the employment of this weapon. The 
peculiar advantages of the rocket, as pointed out by Congreve, 
are 1, magnitude unlimited ; 2. portability ; 3, freedom from 
recoil ; 4, rapidity of discharge ; 5, devastating and terrifying 
effects of fire in addition to its propulsive force. 

Several circumstances conspire to restrain the size of com- 
mon ordnance within certain limits : there is a difficulty in 
casting large guns ; when cast, there is a difficulty in transporting 
them; and their missiles, be they balls or shells, are so un- 

• We believe the interior of a war rocket case is lined with paper glued to 
the iroDy to prevent the composition touching the metal, and thus rusting it ; 
a result which would entirely spoil the missile. 
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?rieldy as materially to interfere with their ready use *. Accord- 
ing to the testimony of Congreve, however, it is difficult to 
imagine the limit to the practicable magnitude of a rocket. 
The largest used in our service, we believe, weigh no less than 
three hundred pounds I and are about ten feet high ; their 
extremity being furnished with either a shell or a carcass. 
Congreve did not think it would be difficult to construct rockets 
of a much larger size than this ; but we are not aware whether 
he ever carried his idea into practice. 

In field operations the rockets most usually employed are 
much smaller than the variety which we have been speaJ&ing of, 
the usual sizes being six, twelve, and eighteen pounders. 

The rocket, urged as it is by its own impulse, and therefore 
requiring no ordnance to project it, has the advantage of great 
portability. Even a ^cannon no larger than necessary to pro- 
ject a six-pound ball, weighs several hundred pounds, and, 
therefore, is found difficult to be transported into mountainous 
regions. Six-pound rockets, however, — indeed rockets of much 
heavier weight — may be transported everywhere. If then the 
flight of rockets could be rendered as accurate as the flight of 
shot, the trouble and expense of conveying cannon to moun- 
tainous regions might be dispensed with. 

The next great advantage of the rocket to be spoken of, is 
its fireedom from recoil, which frequently becomes a serious im- 
pediment to the employment of common artilleiy. In most 
engagements, whether by land or sea, so great is the obscurity 
occasioned by smoke, that after the cannon have been pointed 
and discharged, the second round is fired more or less at 
random — ^their recoil having disturbed the original aim, and the 
object being no longer visible. Now a rocket has no recoil, 
therefore all circumstances being the same, a second rocket will 
follow the path of the fii^st. Great as this advantage may seem 
at first, in practice it is entitled to very little consideration, on 
account of the natural irregularity of the ffight of these missiles. 
There is another case, however, in which the absence of recoil 
in a rocket renders it a most valuable kind of artUlery. It was 
formerly thought impossible to use mortars at sea, on account 
of the strain which they occasion by their recoil. This diffi- 
culty has long been overcome ; ships having been made of a 
peculiar construction, purposely adapted for the service, so 
strongly built that the shock does not materially aflect them 
until after considerable firing. It would be quite impossible, 
however, to use mortars in a boat, or even in a vessel not con- 
structed on purpose ; an objection which does not apply to the 
rocket, which, edthough of the largest size, may be shot without 
difficulty firom boats just large enough to carry them. 

' The weight of a 12-pounder gun is 18 cwt., while that of a I2.pounder 
rocket tube, which projects tlie sante weight of ammuniiiott, and at least to the 
same distance, is onltf 20lbs.! — Congreve, op. cit.p. 37. 
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Rapidity of discharge, and concentration of fire are other 
advantages possessed by the rocket — requiring merely to be 
placed in the intended direction, and ignited. Batteries of 
several hundred rockets may be planted against the enemy, and 
fired almost at the same instant by the aid of quick match. 
The particular methods of firing rockets in volleys will be- 
mentioned presently. 

The last specific advantage of the rocket which remains for 
us to menUon, is the devastating effect of its fiery ti-ain. Can- 
non balls and sh^lls rush on their objects unseen, or faintly 
visible; not so the rocket, which carries with it a long fieiy 
tail, burning every thing in its course, exploding ammunition 
waggons, mowing down troops, and producing amongst cavalry 
the most inextricable confusion. No horse, however well dis- 
ciplined in regard to other artillery, will stand the hissing of a 
rocket, not even the horses of the rocket brigade. 

If the rocket could be endowed with the precision of which 
cannon are susceptible, it would indeed accomplish all that 
Congreve hoped ; but such precision has not yet been attained, 
and this for obvious reasons. In the first place, the theoretical 
determination of a rocket's flight is a much more difficult 
affair than the determination of the flight of a shot or shell ; 
because in the former case we have a constantly diminishing 
weight, (occasioned by the burning of the composition,) pro- 
ducing a continued variation of the centre of gravity ; whereas 
in the latter case the weight never varies, and its centre g( 
gravity never shifts. So great is the care, however, with 
which our rockets are manufactured, that we might be war- 
ranted in entertaining the idea that the difi&culty just alluded 
to might be overcome by the results of practice : unfortu- 
nately, however, there is a much more serious cause of error 
in the deflecting agency of currents of air. If such cur- 
rents are capable of producing a manifest effect on the flight 
of shot and shells, bodies either homogeneous, or nearly so, how 
much greater must be this influence on a missile formed like the 
rocket, which, in addition to its being composed of two sepa- 
rate materials, wood and iron, departs as far as possible firom 
the spherical or most perfect form, in regard to freedom from 
the interfering causes of atmospheric currents ! Congreve con- 
siderably diminished the length of stick, and in this he accom- 
plished much ; he also endeavoured to dispense with the stick 
altogether, and attach in place of it a ball of iron ; the plan, 
however, did not succeed, neither have many others, attempted 
at various subsequent periods, all being referrible to the grand 
cause, or imperfection in the course of a rocket — ^its stick. 
We have called this deviation firom the visual course an imper- 
fection, and doubtless it materially diminishes the sphere of 
applicability of the rocket;* if, however, this, arm be employed 
for its triie and legitimate purposes, that is to say, against large 
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bodies of troops, or large inasses of buUdingSy or skipping, then 
this same erratic course becomes a perfection. 

There are many cases in which shot and shells can be 
guarded against, owing to a knowledge of their general acttuiacy 
of projection. This cannot be said of the rocket, against which 
all common precaution is in vain ; once amongst a body of 
troops, once its original course departed from, no one can tell 
whither it will go. It may seem to fly to the right, the troops 
give way to let it pass, and thicken on either side ; on a sudden 
die missile encounters some impediment, — ^ stone, a little 
mound, a dead soldier, — and Ibtthwith its course is changed to- 
wards ibe left ;. hissing, plunging, darting like a meteor of fire, it 
rushes into the thickest ranks — what it fails to strike it bums ; 
its force now seems expended — already it has penetrated 
through a dense mass of liring beings, — for an instant it fingers : 
its fiery elements, now gaining new strength, urge it again for- 
ward with a renewed and terrible force I This is, indeed, a 
fearful peculiarity of the rocket : ether prorjectiles being once 
impeded in their flight, cannot renew their power; theirs is 
merely a first impulse — the primary force of gunpowder : not so 
tbe rocket, which carries widi it its own propelling agent, and 
thus literally vires mcfmrit eunda. 

It now remains for us to describe the apparatus which is 
employed for the pnrpoae of directing rockets in their proper 
course. When first they were introduced into die army. Sir 
William Congreve employed either grooved channels or tubes. 
The former id^a might have originally suggested itself to him, 
but it is certain he had ht&L audcipated l^ Hanzelet, who, at 
page 38 o£ his TrofU^ MUiUures^ published in 1596, gives a 
desciiptfon and diagiam of the mihtaiy use of the rocket*. 

Ib the present day, when any apparatus is employed, this is 
in variably of the tubular kind,, but not unfreqoendy rockets ara 
simply laid upon: die gronnd connected by^ means of quick 
match,, and ficed in what is called the frmtmd woUey: The pre- 
sent imfuroved rocket tube is diown hj the annexed diagram^ 
which requires no minute description. It wild be seen to be 
callable of elevation and depinssion by a: coo^nvaiice which is 
ebviouft; any necessary angle oil eievaiios is taken by means 
of a gsaduated slide, which is seen; attached to die upper part 
of the tube. 

Sk W. Congrerro invienleA caniages^ on each of which waa 
mounted maay snsh tubes. These carriages* vnm. intended to 
lun into actiM like light firid guns, yet poering a di»:haige 
of metal fironk each tube equal to die efibet of die gmi^aa re- 
gaffda pesaettadng farce, in additian to the devastating^ ofiBoct of 

The chapter is thus headed ; — 0>mme ron pent Urer dfoitiemeni une 
r ^'Jftur tf^drniDvr <m mUrement, Then foDow* a devcription and wood- 
cnh 'Iks voeket- is dicectedliy neanr cf a groovei 
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fire. These carnages, however, are now no longer employed ; 
when rockets are required to be fired in great numbers simulta- 
neooslj, the groond volley, as.it is called, is found to answer 
evenf purpose. 

Ihis arrangement conaiets in laying any number of rockets 
on the ground at determinate distances from each other, con- 
oecUng them by a quick match, and firing them in rapid sue- ' 
cesuon, for which purpose only the end of the match requires 
to be ignited. If the ground be moderately sinooth, the rockets 
proceed, for the first 100 or 150 'yards, near the ground surface, 
afieiwards, however, they rise more or less, become deflected, 
and rush about in a most destructive manner. The manner of 
filing the ground volley is illustrated by the accompanying dia- 
gram. 
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Sir W. CongreTe, as we havt; already observed, considered 
that the peculiar genius of the rocket lay in the facility of its 
general adaptation by all troops ; he was averse to the forma- 
tion of a specific rocliet troop, and particularly advocated the 
employment of the ann by cavalry, which he maintained might 
thus derive the power and force of artillery without its weight 
and difficulty of transport. 

Annexed is a sketch of his proposed plan of canring the 
rockets, which are represented to be arranged on each side of 
a kind of pack saddle. The sticks in two lengths being car- 
ried in a box on the horse's hack ; when used they were to be 
joined by a screw. 
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This scheme of Congreve^s has not been thought available ; 
the rockets are now carried in waggons on purpose, and on the 
waggon is bucUed the tube, which when used is removed and 
fixed on its tripod, as represented by the diagram at page 111. 

Each man, however, of the rocket troop rides into action 
with some rockets already supplied with sticks, and ready to be 
fired ; these he carries in buckets, attached on either side to 
his stirrup. Of six-pound rockets three are thus carried on either 
side, after the manner of a lance, and thus they are immediately 
available before the rocket waggon can be opened. 

We shall conclude this account of rockets, by enumerating 
some of the results which they have brought about on different 
occasions of their being used. 

The first employment of rockets in European warfare was in 
the attack of Boulogne, October 8, 1806. ^' In about half an 
hour,** says Congreve*, " about 200 rockets were discharged ; the 
dismay and astonishment of the enemy were complete — not a 
shot was returned — and in less than ten minutes after the first 
discharge, the town was discovered to be on fire." It has never 
been correctly ascertained how much of the town was consumed 
on this occasion, the French having given but vague represent- 
ations of the calamity. The fire, however, could not have been 
inconsiderable, since it raged from two o'clock in the morning 
to the next evening ; and a further proof to this effect is the 
caution with which Lord Lauderdale and his suite were guided 
through the town some few days after the attack, not one of 
them having been sufiered to leave the inn at which they were 
placed, nor any one permitted to have communication with 
them ; even in passing through the streets, they were conveyed 
in close cabriolets. 

In 1807 rockets were again used with great effect in the 
attack on Copenhagen. Subsequently to this period a rocket 
troop was formed at Woolwich, under Captain Bogue. At the 
memorable battle of Leipsic this rocket troop afforded the first 
proof of Ae military utility of their terrific weapons. They 
were the only English present on the occasion, and on firing a 
volley against a mass of French infantry, the latter, terrified at 
the devastation and slaughter effected by the new weapon, at 
once threw down their arms. 

Such are a few of the memorable occasions on which rockets 
have been employed in actual warfare. Did our limits per- 
mit us to trace the progress of our arms in India, we might 
still further illustrate their tried efficacy. Enough has been said, 
however, to demonstrate their advantages and disadvantages ; 
those who require further description of this weapon, and its 
application, we must refer to Congreve's interesting book, which 
we have alluded to more than once. 

■ A Treatise on the general priDdples, &c., of the Congreve Rocket system. 
VOL. II. — N. 8. I 
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ON THE APPLICATION OP GUNPOWDER TO MILITARY MINING, 

Our remarks on this subject will be veiy few, inasmuch as 
the mere principles of mining operations, so far as relates to the 
operation of gunpowder, are simple enough, although the appb« 
cation of these principles to practice demands* a great amount 
of mechanical, mathematical, and chemical skill. Modem engi- 
neers, particularly the French, have devoted especial attention 
to this subject, and have calculated the effects of gunpowder at 
various depths and in various soils, with great accuracy. In 
England, the gunpowder for mining operations does not differ 
in composition from powders used for other services ; its im- 
mediate force or rapidity of ifire, however, might be diminished 
with much advantage. We have already observed, page 29, 
that a powder may ignite so rapidly that its power as a pro- 
pulsive agent is materially injured, because a certain amount of 
continuity of action is desirable ; the remark applies still more 
forcibly to the case now under consideration, and hence the 
fact, so well known to our mining communities, that damp pow- 
der is more efficacious in blasting rocks than dry powder. 

It is not our province to detail the operations of military 
mining probably the only interesting part of the subject to 
general readers is the plan of communicating the fire to the 
magazine. This was effected by means of gigantic quick 
matches or leaders^ made of long canvass bags, containing 
powder; now, however, military science has availed itself of 
the voltaic battery for this purpose. The use of this instru- 
ment is attended with many advantages where it can be em- 
ployed. The magazine, no matter how far situate irom the 
operator, is fired instantaneously ; the communicating agents 
being merely wires, are more easily laid down than the canvass 
hose employed in the old operation. These are two great ad- 
vantages, and the voltaic batteiy is by no means difficult to 
manage. It may not be unnecessary to state by what means, 
the voltaic influence is applied to this purpose ; the explana- 
tion is simply this: if the electric circle be completed by a 
conductor of metal sufficiently small, the latter becomes hot: 
provided its size be sufficiently diminutive, it becomes red oi: 
white hot ; — particularly if the metallic communication be ef- 
fected by platinum, which is a very bad conductor of heat, and 
therefore rapidly assumes a very elevated temperature. Sup- 
posing then it is desired to fire a magazine by voltaism, all that 
is necessary is to transfix a cartridge with a piece of platinum 
wire, each end of which is joined to a larger wire of copper, 
and the latter, on either side, is placed ready to communicate 
with the poles, or, as they are now called, the anode and 
cathode of a voltaic battery. This communication may be ef- 
fected in an instant at word of command, when immediately 
the platinum wire becomes red hot, and the cartridge and 
whole magazine explodes, blowing a large crater out of the 
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earth, and hulrling into destraction such works or troops as 
m^be on the stulbce. 

The application of voltaic electricity has, perhaps, been of 
still greater use in exploding subaqueous magazines, opera- 
tions which, before its introduction, were accomplished by far 
more inconvenient methods. 

tHB HISTORY AND BMPLOYMENT OP SMALL PIRE ARMS. 

Long after cannon, mortars, and other ordnance of fire had 
supplanted the more ancient balista, catapult, battering ram, 
and other mechanical engines of war, the long-bow, arbalest 
and sling, maintained their undisputed sway. The reason of 
this is not difficult to assign ; the construction of small arms, 
to be more effective than our own national weapon, the long 
bowj or the arbalest of continental Europe, was a matter of 
no small difficulty. The' mechanical ordnance of ancient 
times was either ineffective, or its power was achieved at the 
expense of vast mechanical skill, and expenditure of material; 
its transport was always extremely difficult, even for the purpose of 
siege, or garrison service ; in the field, this difficulty rendered 
its employment almost unknown. Our ancestors, however, 
were much better supplied with small missiles : we have already 
spoken at some length of the force of the bow; we have indi- 
vidualized instances of its power and convenience, — we have 
seen that it was in the powerful hands of our old archers a 
most prompt and effective missile ; the reader will still better 
learn to appreciate its valuable qualities, when he shall have 
directed his notice to the imperfect small fire arms of our 
&thers. In proportion as the manufacture of small fire arms 
improved, the advantages derivable from this kind of missile 
could not fail to be in some degree appreciated. Prejudice, 
nevertheless, amongst other causes, strongly operated against 
the general application of small fire arms. Indeed the pre- 
judice against even cannon was at first very strong : the iron 
clad knights had long managed to guard their own bodies 
against mechanical missiles; a good suit of armour would 
generally repel the blow of an arrow, and the horses less 
fortunate, having grown mad with rage and pain from the thrusts 
of barbed missiles, and thrown their riders, the doughty 
warriors would roll on the earth awhile, and then retire with a 
few insignificant braises — to engage in this innocent tilting 
aDOther day^ The introduction of cannon was a sad blow to 

* In several battles about this time not a single knight was slain : when 
unhorsed it was difficult to penetrate the joints of their armour by the 
mUtrieardc or dagger, and at the battle of Fourtioue under Charles VIII., a 
number of Italian knights having beAi unhorsed, could only be killed after 
they had been broken up like so many lobsters with woodcutters' axes ! 
This circumstance justifies the remark of James I., that defensive armour 
was a doid>le protection, — ^preventing the bearer at the same time from being 
injured, and from injuring others. 

12 
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their chivalry : loudly did they protest against the villaiiious salt- 
petre ; loadly they inveighed against such unknightly modes of 
fight; the force of pubUc opinion was, however, too strong for 
their prejudices — the opinion had become prevalent that warfare, 
consistently with its true genius, could not be rendered a gentle 
pursuit. Then many of those belted knights, finding that 
warfare had become so ungentle a pursuit, quietly seceded from 
the ranks, and betook themselves to arts more worthy of their 
blood ; others grew accustomed to the cannon, and ridced their 
chance of deat^. But when the ungentle musket began to sup- 

!>lant the bow, what a terrible innovation was there :— deep and 
oud were the execrations of the knights ; low the mutterings 
of the armourers, who began in near prospective to see their 
occupation gone. For a period the strength of armour was in- 
creased: breast-plates acquired the thickness of anvils; helmets 
became like iron cooking pots ; horses tottered under their heavy 
loads — ^knights were not infi^quently smothered in the fray ! 
It was usetess any longer to affect disgust at innovations ; Uie 
day of chivalry had passed ; knights felt they were no longer 
the strength of an army, nor did their armour secure them any 
immunity from injury and death. GraduaUy, then, manual 
weapons of fire were universally employed ; the soldier threw 
away his armour, the knight relinquished his lance ; rapid evolu* 
tions succeeded to the slow but ponderous charge, and the whole 
system of war changed. 

[To be concluded.] 
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Under this head we propose, from time to time, to give some* 
thing like a record of the progress of publication, such a re- 
cord as, without entering into detailed criticism upon indi- 
vidual works, will serve to give the reader a general idea of the 
most prominent features in the literature of ^e day. 

It so happens that we commence our labours in this depart- 
ment under promising auspices, several works of impcurtance 
and interest in the several walks of literature having been 
produced in the course of the past month. To begin with, 
perhaps, the most important, — Mrs. Austin's Translation of 
*' Rankers History of the Reformation.^ To those who are 
aWare of the sterling character of this writer's former work, 
*^ The History of the Popes, during the sixteenth and seven- 
teenth centuries,'' the present volumes will need no stronger 
recommendation, than that they form a worthy companion to 
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that important work. The same laborious search after facts, 
the same patient investigation of evidence, the same calmness 
of tone, which characterized the one, are found in the other ; 
and we need hardly add, that upon such a subject as these 
volumes treat of, these qualifications are as invaluable as they ' 
are rare. The author states, in his preface, that his object has 
been, besides recording the history of the Reformation as a 
religious movement, to give a picture of the political proceed- 
ings of the nations of Europe, particularly the German states, 
as affected by or bearing on that movement. *^ From the first 
ten years of the fifteenth century, to the beginning of the thirty 
years* war,*' he says, ^' the constitution and political condition 
of Germany were determined by the periodical diets, and the 
measures resolved there.'* They made peace and war, levied 
taxes, and had all the powers of sovereignty. Yet the history 
of this important dynasty, if we may so apply the term, has 
never been adequately attended to. The record of the pro- 
ceedings has sunk into comparative oblivion, fi-om whicn it 
became the ambition of Leopold Ranke, as the great labour 
which should signalize his life, to rescue them. In 1838, he 
was so fortunate as to stumble upon a collection of '^ these 
precious documents," the acts of the Diet, fi-om 1414 to 1613, 
consisting of ninety-six folio volumes ; and with eager avidity 
he devours, or makes himself ^* master of the contents of the 
first sixty-four,** extending down to the year 1551 ! But even 
this was not enough. The archives of a single town, though 
they mustered ninety-six folio volumes, were but as a single 
meal to the insatiable German. He obtains permission to 
explore all the archives of Prussia at Berlin, and those of - 
Saxony at Dresden and at Weimar. The latter, he says, are 
so voluminous, that the ^^ walls and whole interior space of the 
vault, where they are preserved, are covered with the rolls of 
documents relating to the deeds and events of the period.** 
We merely state these facts to evidence the zeal and industry 
with which this German author sets about his work, and as an 
example worthy of imitation by historical writers in other coun- 
tries. The present issue of this work consists of the first two 
volumes, bringing the history down to the year 1528. The 
complete work consists of five volumes. The translation, by 
Mrs. Austin, is admirably done. 

The third and fourth volumes of the "Diaries and Corre- 
spondence of the Earl of Malmesbury'* complete the records of 
court proceedings by that distinguished diplomatist, bringing 
them down to the close of the last century. The most inter- 
esting subject embraced in the present volumes, is the unfor- 
tunate marriage of Caroline of Brunswick with George the 
Fourth. Lord Malmesbury was the agent deputed to demand 
the hand of her Royal Highness, and to conduct her to Eng- 
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land. His notes at the time, of her character, appearance, 
and bearing, which were any thing but dign^ed or prepossess- 
ing, are but too prophetic of the misery which is to ensue. 
His lordship's impressions of her appear to amount to this : — 
that she was tractable, and anxious to please ; that she possessed 
quickness, but no judgment ; apt to be caught by the first im« 
pression, led by the firat impulse, and loved talking, confiding, 
and making missish fiiendships. Besides this, she was not very 
cleanly in her person or dress ; her under-garments, made of 
coarse materials, and not changed often enough ; of which, with 
other matters, his lordship had to admonish her, either directly 
or through her women ! The princess's reception by her fixture 
consort is too striking an incident not to be repeated here : — 

^^ I immediately notified the arrival to the King and Prince 
of Wales ; the last came immediately. I, according to the 
established etiquette, introduced (no one else being in tibe room) 
the Princess Cfaroline to him. She vexy properly, in conse- 
quence of my saying to her it was the right mode of proceeding, 
attempted to kneel to him. He raised her (gracefully enough), 
and embraced her, said barely one word, turned round, retired 
to a distant part of the apartment, and calling me to him, said, 
^ Harris, I am not well ; pray get me a glass of brandy.' I 
said, ^ Sir, had you not better have a glass of water ?' — ^upon 
which he, much out of humour, said, with an oath, * No ; I will 
go directly to the queen,' and away he went. The Princess, 
left during this short moment alone, was in a state of astonish- 
ment ; and, on my joining her, said, * Mon Dieu ! est ce que le 
Prince est toujours comme cela ? Je le trouve tres gros, et 
nullement aussi beau que son portrait.' I said his Royal High- 
ness was naturally a good deal afiected and flurried at this fiist 
interview, but she would certainly find him difierent at dinner. 
She was disposed to farther criticisms on this occasion, which 
would have embarrassed me very much to answer, if luckily the 
king had not ordered me to attend him." 

Horace Walpole's *^ Memoirs of the Reign of George the 
Third," edited by Sir Denis Le Marchant, are an important 
addition to the history of the period to which they refer, 
namely, the first ten or a dozen years of the reign mentioned. 
They throw light upon many points, particularly of character 
and motives, which we did not possess before. 

Sergeant Talfourd has published a pleasant account of his 
'^ Vacation Rambles and Thoughts," his recollections of three 
distinct tours in the vacations of 1841-d. The field is, of course, 
(the Rhine, Switzerland, and Italy,) well trodden enough already 
to be sure, but the worthy Sergeant's narrative has a recom- 
mendation over those of many who have travelled and written 
there before him, in its total fireedom in style firom that of the 
^^ professional tourist." The work is remarkable abo by a 
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double dedication ; *^ duplicity'' being fatal in affairs of plead- 
mgy but not, we suppose, (according to the learned sergeant,) 
in matters of friendship. He first dedicates his work to R. V. 
Kchards, Esq., Queen's Counsel, in an address of some pages, 
and then to his wife, in the following honest, warm-hearted lan- 
guage : — ** To her whose image endears the recollections of a 
delightful tour, as it cheers and graces the journey of life, these 
'^trinaI fond records' are inscribed by a grateful and admiring 
husband.'' Bravo, Sergeant ! Three cheers to you — as lawyer, 
poet, and good fellow ! 

" The Letters of a German Countess," by Ida, Countess of 
Hahn-Hahn, are full of just that description of gossip about 
things grave and gay, important and trifling, which in women 
of spirit are so happy. She writes during travels which extend 
over Turkey, Egjrpt, the Holy Land, Syria, Nubia, &c., and is 
particularly descriptive in all that relates to the state of society 
in those various parts. The work is clever, and is worth skim- 
ming over. 

No less than three novels have been produced during the 
past month ; two of them, namely, ^* Rodenhurst," and '^ Va- 
lentine M^Clutchy," being more or less political novels ; the 
other, " Lady Cecilia Farrencourt," being of the good old 
style of novels, presenting nothing very remarkable, except an 
annoying misquotation in its motto, namely, 

" She is a woman thereof to be wooed. 
She is a woman thereof to be won." 

To which is appended the word '' Shakspeare," whereas Shakr 
speaie never wrote any such nonsense. 

To go backwards with the other two. ^^ Valentine M^Clutchy, 
or the Irish Agent," by W. Carleton, is, as the title implies, an 
attempt to illustrate the woes of Ireland from Absenteeism, 
Orangeism, and so fprth, in the form of a fiction. The Church 
and Repead questions, of course, come in for their share. The 
author, in his preface, tells us that his book is an entirely new 
one, presenting phases of Irish life which have never been 
given before. He adds, that he was bom in one of the most 
Orange counties, namely, Tvrone ; that he is a liberal Con- 
servative, ^* I trust, a rational one ; but I am not, nor ever was, 
an Orangeman." Whether the author be ^^ rational" or not, 
according to Irish parlance, we will not pretend to say ; but 
certainly the tone of his book exhibits very little moderation, 
very litde discretion, and we apprehend, from its exaggerated 
tone, can hope to produce very little impression. It is a one- 
sided view of things, vilifying all landowners and agents in a 
lump, as rogues and fools, and making out the tenantry to b« 
the most discreet and amiable people on the face of the earth 
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It is a new thing also, and one of which we cannot approve, to 
introduce polemical controversies into novels, particularly such 
an unseemly squabble as takes place between two convicts, 
Darby and Bob, the one a Catholic, the other a Prptestant, and 
in'which the tenets and sacraments of the two persuasions are 
ridiculed in the most offensive language. We repeat, we are 
sorry to see such a work published, and we are very sure it will 
not meet with encouragement from the better class of readers. 
'^ Rodenhurst " is written in quite a different spirit and vein. 
Its policy is Church and State, and the good old style of things, 
before heresy and wooden shoes came over with William the 
Dutchman. The divine right of kings, the infallibility of the 
Church, the abomination of dissent, and the prescriptive and 
inalienable privileges and authority of the old cavalier class of 
society ; the mutual duties and claims between the latter and 
their peasantry, are all taken up in a bold and uncompromising 
tone, and handled with ability in a story of considerable in- 
terest. We have nothing to do with the author^s politics ; but 
his powers of invention and romance-writing are considerable. 
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Lectures on> Painting and Design. By B. R. Haydon, 

Historical Painter. Longman and Co. 

The general and increasing interest which the public are now 
taking in the fine arts, is one of the most remarkable and grati- 
fying signs of the present times. It is a decided movement in 
advance of our whole mental fabric, at once the result and means 
of moral improvement. As yet, however, this movement has been 
a very uncertain one, carried on without either organization 
or purpose ; and much remains to be done before any thing of 
this sqrt can be accomplished. Men are too apt to look at pic- 
tures for the mere purpose of gratifying the eye, not to inform 
the sense, or awaken the sympathies ; they overlook the fact 
that the art of painting is only another sort of language, and that 
being the noblest and most abstract of languages, its legitimate 
use is with dignified and idealized subjects. To grasp such 
themes, however, and to appreciate the ability with which the 
artist has treated them, requires a cultivated taste on the part 
of the beholder. For want of this amongst our ordinary 
mob of exhibition hunters, how many do we see crowding 
round a fruit or ^'still-life'' piece, or some elaborate portrait 
of a boy eating a hot potato, for one that stands to gaze in 
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wonder before Del Piombo*s Lazaras, the finest picture in Eng- 
landy — one of the few finest in the world ! The reason is ob- 
vioQSy — ^tbey cannot understand the one — ^the others have no- 
thing in them to understand. And this remark applies not 
onlj to the humbler classes of society, but to a sad extent also 
to diose who have pretensions to be considered men of taste 
and virtu. Hence the prevailing fashion for the exquisitely 
finished gems of the Dutch and Flemish schools, in which, 
with strained and wondering eye, we examine through a mag- 
nifying glass the inimitable finish of a glass decanter, a copper 
pan, or a patched elbow, whilst the nobler poetical subjects of 
the Italian schools, with some few exceptions, are left in com- 
parative neglect. 

Whilst such is the superficial taste on the part of the public, 
it cannot be wondered at that our artists should emulate to cap- 
tivate it, postponing all attempts to reach the higher walks of 
art, where they would find themselves without admirers or pa- 
trons. It is not to be wondered at, either, that in this struggle 
to catch the eye, our artists should have little or no uniformity, 
much less any community of principles, and that they resort 
perpetuaUy to new inventions and devices for their effects, in- 
stead of the ascertained experience of their predecessors. 
Rules would only be impediments to genius so disporting itself: 
and whilst things remain as they are, all idea of a School of 
Art, such as existed in Florence, in Rome, in Lombardy, in 
Venice, in the palmy days of revived art, must be abandoned. 

In effect, it is now upwards of half a century since Sir Joshua 
Reynolds delivered his last lecture to the students of the Royal 
Academy, concluding, as every body knows, with this emphatic 
tribute to the great master genius of modem times : ^* I should 
desire that the last words which I should pronounce in the 
academy, and fi'om this place, might be the name of Michael 
Angelo l^ The wish was fulfilled; they were the last words 
he ever uttered in the Academy, and he died little more than a 
twelvemonth afterwards. The name of Michael Angelo is still 
in every pretender's mouth ; but how little is the real character 
of his genius, and his real merit, understood by those even who 
have presumed to adopt his ^^ style.** In like manner, the lec- 
tures of the worthy president are still read with delight and ad- 
miration, still recognized as ^' canons of taste ;** but how little 
even are they appreciated in their full scope and intention, and 
how little has been done since to fill up the outline, — for they 
are, after all, but an outline, — of the elementary principles 
which they comprise; how rare the instances of patient adher- 
ence to his advice, as to the course of study which he recom- 
mended. And how discouraging and mortifying is it to find 
men, who can supply little of dieir own, throwing doubt and 
discredit upon the labours of their predecessors. And this 
brings us to the consideration of Mr. Haydon*s volume. 
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Reynolds, tbrooglioat bis discoturses, — ^whilst he animated tte 
zeal of the ambitious, and encouraged the timid to attempt and 
to hope ; whilst he proudly proclaimed the heaven-born nature 
of genius, took care to warn his hearers, that genius without 
industry and schooling would not achieve its puipose; — and 
that even- mediocrity, by means of industrious study and per- 
severing practice, might attain to a respectable and useful posi- 
tion, if not to eminence. " There is one precept," says Rey- 
nolds, in his second discourse, "in which I shall only be 
opposed by the vain, the ignorant, and the idle. You must 
have no dependence on your own genius. If you have great 
talents, industry will improve them ; if you have but moderate 
abilities, industry will supply their deficiency. Nothing is 
denied to well-directed labour ; Nothing is to be obtained with- 
out it. Not to enter into metaphysical discussions on the 
nature or essence of genius, I will venture to assert, that assi- 
duity unabated by difficulty, and a disposition eagerly directed 
to the object of its pursuit, will produce effects similar to those 
which some call the result of natural powers."^ 

We have quoted this passage at length, because Mr. Haydon 
(who lectures in 1835, before the Mechanics' Institution of 
London,— just half a century after his great predecessor quitted 
the academy) — ^because, we say, Mr. Haydon opens his course 
of instruction with a violent attabk upon Reynolds, and 
quotes scattered portions of this passage for the purpose of 
turning it into ridicule. Mr. Haydon denounces the modest 
principle inculcated by Reynolds, and points proudly to his 
own position and career as an instance of f genius, — self-relying, 
self-tutored, and self-appreciated, — arriving at the highest 

eminence. 

Accordingly, he tells us how, as one of his earliest steps in the 
pursuit of the fine arts, he cut up a lion, and hung it up by the 
neck, ra order to compare it with the human figure. " Many 
years ago,'* he says, "while dissecting a lion, in my early 
youth, I was amazingly impressed with its similarity — ^as well 
as its difference, in muscular and bone construction to the 
human figure. It was evident the lion was but a modification 
of the human being (\) — ^varied in organic construction and 
muscular arrangement only where it was necessary he should 
be, that his bodily powers might suit his instinct, his propen- 
sities, his appetites, and his lower degree of reasoning power.'* 
And then, he proceeds to " discover" and theorize upon points 
in natural history which have long been familiar to all who 
have condescended to study the works of those who have 
written on the subject of comparative anatomy. In the same 

^ay, after inculcating the necessity of dissection, as the only 

means of acquiring accuracy in drawing, (indeed, he^ goes almost 
to the length of saying, that a man who thoroughly understands 
cutting up a body must be able to draw one, whence of course 
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a uirg&on ought to be a fine artist,) — Mr. Haydon. proceeds to 
gire as the result of his '* discoveries,'* an account of the bones 
tad muscks of the hmnan body, which, if it adds little to the 
store of knowledge already existing on the subject, confuses 
much. We envy the complacency with which the author, 
speaking of his labours, says, in his preface :— '^ It is here sup- 
po$ed that every reader is ignorant of the subject^'' (this is 
necessary to an appreciation of Mr. Haydon,) ^^ he is taken by 
the hand, he begins at the beginning, he goes through step by 
step -y and if he will studiously read every lecture, and fiot go to 
another till he knows and comprehends the preceding one^ and 
put in practice what he learns, / promise faithfully to bring 
him to that delightful retvard of all his anxieties at last, — 
a hand and eye chediewt to his conception.^ 

Mr. Haydon, whilst ha anogates to himself the privilege of 
instmcting others^ is jealous of any one else who pretends to 
impose rules or inculcate principles to genius. Sir Joshua Rey- 
nolds is an especial object of his attack ; but indeed ei^exj body 
else, who has pretended to impose the shackles of the schools 
upon native free-boAi genius, to enunciate principles of taste, 
or to point out methods of study or examples for imitation, 
comes in for an equal share of rebuke. On the other hand, whilst 
our enterprising lecturer destroys all that has been established 
before him, he is rather qparing and desultory in the lights and 
aids which he affords us in theix stead. For instance, Beynoldsj 
as we have seen, rec<MDinended Michael Angelo to the young 
stadent as his model in the grand style ; Haydon, on the con«- 
traxy, ^' respectfully differs from Reynolds in his incautious re- 
commendationy wiUiout qualificatioB% of Michael Angelo. So 
£u','' he adds, ^^ from getting casts of his sculpture, banish all 
traces of his pedantic twistings /^ Again^in tne matter of comu 
position, as regards the distances between the groups of figures, 
colours, &c. ; ^^ an able piofessor thinks this may be brought to 
calculation by and by.** Again Haydon ^' r«pectfhlly differs : 
die only regulation is, that one grottp should be within gwn-shot 
^ auciber ! ** This is giving genius '^ a latitude ** with a ven- 
geance! 

One of the few affirmative pmnciples which Mr. Haydon 
lays down, he enunciates very emi^atically ; it is this: — 
^ Let yoiir colour be exquisite^ let your light and shadow be 
perfect, let your expressions be touching, let your forms be 
heroic, let your lines be the very thing, and your subject be 
tail of action, — ^you will miss the sympathy of the wodd, you 

* Reynolds did not recommend **' without qualification ;''T-for instance, 
tutor a/M» he says, ** that Michael Aogelo was capricioas in hia inventions, 
cannot be denied ; and this mav make some drcumspection necessary in 
studying his works ; for though thej appear to become him, an imitation of 
them is always dangerous, and will prove sometimes ridiculous ;" and then 
he goes on to enlarge in illustration of this fact. And in various places he 
admfta Michael Angelo*s deficiencies in the graces of sQrle, so evident in 
Raffiielle and Titian. 
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will interest little the hearts of mankind, if you do not lay 
it doum as an irrefutable law, that no composition can be 
COMPLETE, or ever ttnll be interesting^ or deserve to be praised, 
that has not a beautiful woman, except in a series J* Now that 
a beautiful woman is a very pleasing object, in or out of a 
picture, no one can deny ; but that diere are many historical 
subjects, and some of the very grandest, in which the introduction 
of a beautiful woman would be historically impossible, must be 
obvious. Indeed Mr. Haydon himself must be aware of a case in 
point, in a masterly picture by an eminent ^' historical painter" 
>)f the present age, representing the late Emperor Napoleon, 
wrapped in a green coat, and in a brown study, contemplating 
^' the open sea" from the top of the desert rock of St. Helena. 
But if we doubted for an instant a9 to the force and propriety 
of the principle laid down by our lecturer, as to the necessity 
for the introduction of a female for the completion of a picture, 
the very directions which he gives, for the manner of her in- 
troduction and the effect she is intended to produce, would 
confirm us in rejecting the principle altogether. ^* Another 
cunning and touching secret of Raffaelle's and Correggio^s 
power over us," he says, " was, that in every face of a beau- 
tiful woman they painted they gave a tender air of sympathy 
and love. So that in most of Correggio's and Raffaelle's 
women, if you clear all the figures away but the woman, 
you may, tvithout the least alteration of look whatever, put 
a lover declaring his pension on his knee, and you will find 
the expression of the woman^sface suit exactly.^ A gross idea 
and a false idea, (we need not form the inevitable compound 
of the two epithets,) which Raffaelle and Correggio would 
indignantly deny if they were living, and which their living 
works abundantly and triumphantly refute ; see the ^ Charity ** 
and the innumerable Madonnas or the former, the perfection 
of chaste, heavenly beauty, and the Madonnas, and above 
all, the Magdalen of the latter, the almost forbidding beauty 
and melancholy of which last have never been surpassed. 
We say nothing of the compliment implied to the ladies by 
Mr. Haydon's remarks, which amounts only to this, that they 
are incapable of expression, save that of vanity and selfishness. 

Of die calnf logical tone which pervades these lectures, we 
have again an amusing specimen in the passage subjoined. 
It is another argument in favour of genius *' depending upon 
itself," and disdaining to learn in the accustomed schools. 

*' Go to Italy, say all. Why ? Did Phidias or Zeuxis, 
Euphranor or Praxiteles, leave Greece ? Did Michael Angelo, 
or Raffaelle, or Titian, or Correggio, leave Italy ? Go to Italy ! 
We have the Cartoons and Elgin Marbles, higher and purer 
standards than Italy can show. I say, stay at home. In Itaty^ 
every thing has been done ; in England, every thing is to do. 
Stay in Britain, all ye who glory in the enterprize ; stay in 
Britain, and make her greater than Italy ! " 
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Surely more wild incongruous nonsense was never penned 
than this. If we got the Elgin Marbles and the Cartoons from 
Greece and Italy, — if we have got no other great models from 
anj other part of the world, — does it not stand to reason, that 
we have obtained, but have still to perfect, our skill in arts 
in the sunny South ? If '' Italy has done everything,'^ should 
we not go and see how she accomplished it ? Phidias, Zeuxis, 
&c., did not leave Greece, nor Michael Angelo, nor RaffaeUe, 
Italy ; — but why ? because they were already in the school of 
art But Titian, the Venetian, with all his native powers, did 
not disdain to improve himself upon the example of Giorgione, 
who had studied in the old Italian school ; and in later times, 
the Poussins, and the unrivalled Claude, to say nothing of more 
modem names, did ^* go to Italy," and to' some purpose too ! 
It will, perhaps, be fruitless to devote more time and space to 
the exposure of ignorance and assumption^ such as characterize 
the precious volume before us. Two more instances, however, 
we must give, as they are part and parcel of the perpetual attack 
which the complacent author urges upon the respectable au- 
thority to whom we referred at the outset of this article. 

Mr. Hay don is contending, in opposition to Reynolds, that 
the ancient Greeks were as accomplished and preeminent in 
the art of painting as in that of sculpture. ^^ We find," he says, 
''at the sacking of Constantinople, that the Greek artists who 
fled to Italy carried their grace and practice with them^ and ac^ 
luaUy rekindled art all over the world ; and. then about 2280 
years after Apelles and Zeuxis lived, comes an English portrait 
painter, as a painter of ^'high art*' grossly deficient, conjectur- 
ing they could not be great in extensive compositions, because 
the painted walls of private houses in a provincial city of Rome 
gave no evidence of such excellence, though executed 500 years 
ofler the greater eras of Greek perfection : it is more than. ah- 
surdy it is not to be read with patience. 

We are almost tempted to repeat the last italicized words, as 
omr sole comment on this passage ; but we must still wage on 
the war that we have begun with dullness. We will not enter 
bto pleasant and instructive inquiry with Mr. Haydon as to 
what were the extent and resources of the art of painting as 
practised by the ancient Greeks. Our business is with doings 
nearer our own time, in regard to which our author seems to 
be decidedly under very erroneous impressions. He informs 
us, that on the sacking of Constantinople, (which occurred in 
the middle of the thirteenth century,) '^ the Greek artists fled to 
Italy, carrying their grace and practice with them/' &c. Where 
has he evidence of this ? Where has he ground to contradict 
the generally received statement, a statement confirmed by alL 
the evidence which the few existing memorials afford, that 
Greece had experienced her fiill share of the depressing dark- 
ening influence of the middle ages, and that long before they 
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were driven from their ancient homes, her artists had dwindled 
down into mere conventional imitators, their works presenting 
little more of originality of invention or composition than a 
Chinese toy? Does Mr. Haydon mean to assert) that the tevival 
of arty which commenced at Florence in th^ thirteenth centary, 
was the result of '^the grace and practice'^ brought over with 
them by the emigrant Greeks ? True, they got employment as 
artificers to decorate churches in various parts of Italy, and 
had their pupils also in this useful calling ; but is it pretended, 
that Cimabue, or Giotto, or the whole glorious line of creative 
minds of that period, closing with Michael Angelo and Raffaelle, 
derived any of their inspiration from their rude and dry pro- 
ductions ? As we said before, the testimony of all the examples 
preserved to us, and the authority of recorded facts, is directly 
against the supposition. The fact is, the Greeks brought over 
with them but the lifeless remains, the mere implements and 
materials of their departed art. It required the vigorous soil 
of new unexhausted 'minds to revive them into efiective exist- 
ence, and these Italy spontaneously afforded. 

The other and sole remaining point which we shall notice in 
this production, is the attempt to ridicule Reynolds^s (or rather 
not Reynolds's, but the universally received) notions regarding 
'^ ideal beauty." In attempting this, Mr. Haydon finds it neces- 
sary, even for his own satisfaction, to say nothing of that of his 
hearers, to mangle and misquote his subject, instead of giving 
the passage in ftdl. This passage, which Mr. Haydon so mis- 
quotes, in disjointed passages, we here repeat at length ; distin- 
guishing within brackets so -much of it as this candid gentleman 
has not thought it convenient to quote. 

" All objects which are exhibited to our view by nature, upon 
close examination, will be found to have their blemishes and de- 
fects. The most beautiftd forms have something about them like 
weakness, minuteness, or imperfection. But it is not every eye 
that perceives these blemishes. It must be an eye long used to 
the contemplation and comparison of these forms ; and which 
by a long habit of observing what any set of objects of the 
same kind have in common, has acquired the power of dis- 
cerning what each wants in particular. This long laborious 
comparison should be the first study of the painter who aims at 
the grandest style. By this means he acquires a just idea of 
beautiful forms ;— [A^ corr^ts nature by herself^ her imperfkct 
state by tier more perfect. His eye being enabled to dis- 
tinguish the accident€U deficiencies^ excrescences^ and de- 
formities of things^ from their general figures J he makes out an 
abstract idea of their foims more perfect than any original ; 
and, what may seem a paradox, he learns to design naturally, 
by drawing his figures unlike any one object. His idea of the 
perfect state of nature, which the artist calls the ideal beauty, 
is the great leading principle by which works of genius axe 
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conducted. By tUs, Phidias acquired his fame. He wrought 
upon a sober principle which has so much excited the enthu- 
aasm of the world ; and by this method, you, who have courage 
to tread the same path, may acquire equal reputation."] 

This is the complete idea nrom Reynolas. H^ydon oply 
gives half the idea — ^namely, down to the brackets; and upon 
that hinges the following sarcastic rebuke : — 

^ Now let us try this system. Suppose we take a hundred 
men from the crowd in the streets; suppose we find, as we 
should in England, that all the hip muscles were compressed, 
and only two had the full swelling of the hip, (obliquus descen- 
dens,) would it be a sound principle to lay down, that the hip 
muscle ought to be flat, because ninety-eight of the hundred 
had it flat, and because this wa>s the greatest number which a 
given number had in common ? — (Mr. Haydon is not very happy 
in grammatical construction) — and that the two were defective^ 
because they wffe in the one hundred the particular ? Surely 
noC 

And " surely not," say we ; and so does Reynolds too, — as 
Mr. Haydon will find, if he will take the trouble to read the 
observations within brackets, which he has ingeniously excluded 
from his quotation, particularly the words in italics. We 
need hardly ask how Mr. Haydon or any artist must be 
situated, who, disregarding the experience and examples of 
preceding authorities, disbelieving in the principle of the 
'^ ideal,** should, *^ making the knife accompany the pencil,** 
as his sole guide, endeavour to dissect his way to the beautiful 
in form, having, as he must have, at his disposal only the dis- 
eased specimens of a metropolitan population, with '^accidental 
deficiencies, excrescences, and deformities,** such as he has 
instanced. To repeat his own words, the result must be '^ more 
than absurd.** 

One word at parting to a brother critic. The writer of an 

article in the last Quarterly Review on '^Italian Art in the 

Fourteenth Century,** could surely not have done more than 

glanced at Mr. Haydon*s volume, when he said of it that it 

^ speaks with due and discriminating praise of Reynolds, 

Fuseli, and Opie,** &c.; and praises generally the author's 

" vigorous language,** (which abounds in the grossest gram- 

laatical blunders,) and his ^* profound and discriminating ** 

judgment. Assuredly, if we ever have the much desiderated 

^' school of artj** it should extend its province to that of 

criUcism. O. 
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LETTERS ON ANIMAL MAGNETISM. 

Bt the Author of '' Geraldine of Desmond." 

TO THB EDITOR OP THE POLYTECHNIC HEVIEW. ' 

Sir, — The admira})le letters of Miss Mardneau on Mes- 
merism, which lately appeared in ** The Athen<Bum^ have 
attracted so much public attention, as to direct the considera- 
tion of many persons to that subject, who previously either 
neglected it altogether, or viewed it as a legitimate topic for 
contempt or ridicule. 

It is not extraordinary that the testimony of an author so 
well known as Miss Martineau, and one whose intellectual 
endowments have been justly acknowledged by the voice of 
Europe, should thus exercise a general and deaded influence. 
Those who have the most deeply studied her remarkable 
writings, may perhaps agree with me in thinking that they ex- 
hibit greater powers of reason than of sentiment — that they 
lean towards the rational rather than towards the romantic— > 
and that the faculties of her mind have a more evident tendency 
to distinguish realities from appearances, and truth from error^ 
than to employ the imagination, or even to be remotely affected 
by it. ' 

If this opinion b^ correct, it will add considerable weight to 
the testimony Miss Martineau has so fearlessly borne to' advance 
the cause of animal magnetism (or mesmerism as it is now more 
popularly called), and to induce a free inquiry into its princi- 
ples. For it is sufficiently evident that a logical imderstanding 
is less liable to imposition, and more likely to investigate facts, 
and draw accurate conclusions, than a judgment closer allied 
to an impassioned and poetic temperament. In Miss Martineau'a 
letter of the 23rd of November, she makes the following re- 
mark : — " If a few of the many who are now enjoying the 
results of mesmeric treatment, would plainly relate exactly 
what they have felt and seen, putting aside all personal repug- 
nance, and despising all imputations of egotism, &c., there 
would presently be more temper, and more wisdom in the recep- 
tion of the subject, by many who have no knowledge upon it.** 
This observation seems to me so just, that I resolve to obey her 
injunction, in casting , slwslj all personal repugnance, while 
adding my testimony to the collection of mesmeric facts which 
are already before the public. 

The enclosed letter I wrote some time ago at the request 
of an eminent London physician, who intended to make some 
observations before the Medico-Botanical Society, on the 
theory and effects of animal magnetism. Under this deter- 
mination he requested my opinions on the subject, accom- 
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panied bj a relation of the facts connected with it, ithich I had 
witnessed in various parts of the Continent. 

Mj friend meant to have read my letter, in his capacity of 
professor, at the learned institution I have mentioned, and of 
which he is a distinguished member ; but through a mistake of 
mine if arrived too late, and consequently has since lain among 
my papers almost forgotten, until my remembrance was aroused 
by his requesting me to allow it to appear in print. 

Impressed with the conviction that if the principles of mes- 
merism be true, it is a public duty to promulgate and support 
them, and that if false they cannot be too soon refuted and 
exploded, I send the enclosed to your popular Review, con- 
ceiving that a narration of the mesmeric phenomena which I 
have seen may be interesting at the present moment, when 
freedom of inquiry, and the publication of its results, are the 
best modes for the establishment of truth, and the detection of 
falsehood. I am still further impelled to this proceeding since 
it gives me an opportunity to make known in this country 
the opinions of the late Monsieur Felix Bodin upon animal 
magnetism. His genius, name, and moral character, are too 
universally known to the intellectual public to require pane- 
gjrric from my pen. 

Actuated by a desire to add his testimony to the mass of 
evidence offered by other celebrated men upon the altar of 
mesmerism, I enclose, as a valuable communication, and with a 
new to its insertion in your pages, a note which he addressed 
to me upon that subject. 

I do diis, not firom ostentatious motives, but simply with an 
intention of giving Monsieur Bodin's authority to what he 
deemed an important branch of natural philosophy. 

Mesmerism, if based on truth, can never be finally put down. 
If false, it must bring its own refutation^ Let the subject, 
therefore, be examined by competent authorities; let the in- 
vestigation be conducted with propriety, candour, and impar- 
tiality ; the alleged facts scrutinized, recorded, and classified. 
Then, whether the pretensions of mesmerism be verified or 
disproved, an important benefit will be conferred upon the 
cause of science, and the interests of mankind. 

I have the honour to be, sir. 

Your very obedient servant, 

M. G. S. C . 

97. Princes Street, Edinburgh, 
Jan. 12th, 1845. 

FROM THE SAME TO M. D. 

My Dear Sir, — In addressing you on Animal Magnetism, the 
idea of complying with your repeated and urgent request is the 
only encouraging one I know ; for, in the first place, I feel my- 
self a very incompetent judge of such an abstruse subject, and 

VOL. II. — N. s. K 
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secondly, from circums^Ilce8, 1 have litde time to derote to its 
consideration. 

Hence, my observations may seem hmnied, immature, and in- 
consequent. 

It is a difficult matter to distinguish between doctrines which 
surpass our comprehension, and those which contradict our 
reason ; and where propositions are applicable to mindf even 
more than to bocfy, this difficulty is increased, from the often 
erroneous terms which language, drawn as it is Arom corporeal 
and sensible images, presents, when employed in attempting ta 
reveal the mysteries of spiritual phenomena. 

Owing to this, we often impute to the latter a series of startling 
inconsistencies, which more properly belong to the medium 
through which we have been forced to represent them. 

When we also consider the vast disparity between what is. 
finite and what is infinite ; the darkness that envelopes our 
researches into the history of moral science, and the singular 
fact, that most of our important philosophical discoveries have 
been made by chance, when all the boasted energies of human 
intellect had failed to elucidate them, I think we should learn 
humility, and cautiously abstain from pronouncing, that what, 
to a certain extent, is incomprehensible, cannot he true. '^ There 
are more strange things in heaven and earth, than are dreamed 
of in our philosophy." And the glimpses or modifications of 
Animal Magnetism which the ancients seem to have had, under 
the various foims of enchantment, necromancy, and divination, 
and which, in modem times, have appeared in the guise of false 
miracles, second sight, and Eastern magic, appear like deduc- 
tions fix)m principles, which, though but imperfectly understood, 
support in some degree the reality of the attractive science now 
revived from its own long sleep by the investigation and exer- 
tions of philosophic men. Among the latter, I mention with 
mingled feeUngs of regret and admiration my late lamented 
firiend. Monsieur Felix Bodin, a member of the Chamber of De- 
puties, and of many learned institutions, one of the most popular 
of modem French historians, honoured by the personal esteem 
pf his Majesty Louis Philippe, the literary coadjutor of Monsieur. 
Thiers, in his celebrated work on the French Revolution, and 
sjtogether a man of superior talent, high moral character, and, 
great consideration in his own country. 

This, was fully proved by the unusual share of public atten* 
tion bestowed on his brochure on the abolition of the hereditary 
peerage in France, which was .the first work that attracted tha 
legislature to the consideration of that important subject. 

MoDsieur Bodin's belief ^n animal magnetism was unqualified i 
and he has frequently related to me the most extmordinaiy curea 
performed by his own n^anipulations on persons in whose dis- 
eases imagination coiild have had no possible share or influ^ 
ence. 
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I recollect one, in particular, which he assured me he ef* 
fected on a faithfol family servant, who for twelve years had 
been bedridden from paralysis, and who, at length, having tried 
all the usual remedies in vain, submitted with much reluctance 
to his mesmeric agency, which perfectly and permanently re- 
stored the sufferer to the use of his limbs, without deriving aid 
iiom any other source. 

Monsieur Bodin also communicated a still more singular 
anecdote relating to himself, the truth of which his unques- 
tionable veracity places beyond suspicion. Having been at- 
tacked by brain fever, he lay almost at the point of death. Still 
he had occasionally lucid intervals. In one of those, perceiv- 
ing his own danger, he insisted on being mesmerised. A prac- 
titioner was called in by his medical attendants ; but before he 
arrived, my lamented friend was again in a paroxysm of his 
fiightfid malady. This was almost instantly cakned by the 
passes of animal magnetism, and he soon fell into the mesmeric 
sleep. While under its influence, he suddenly started upright 
on his couch of suffering, and imperatively called for pen, ink, 
and paper, which were immediately procured. To the astonish- 
ment of all present, he then, as if under the power of inspira- 
tion, rapidly composed and wrote down, though his eyes were 
sealed in deepest sleep, the exquisite stanzas and music, which, 
unalteredy he afterwards published under the title of ^'Za Lan^ 
fftieur.^ Afonsieur Bodin has often described to me the emo- 
tions of profound astonishment with which, on being demesmer- 
ised, be contemplated this touching efiiision of his genius ; for, 
being perfectly unconscious of all that had passed during his 
mesmeric trance, the friends who had witnessed its composition 
could scarcely persuade him to believe it his own^ until an ex- 
amination of his peculiar handwriting confirmed the fact. 

I enclose a brief note in reply to my request that, through 
Monsieur Bodin's introduction, my English physician at Paris 
might become acquainted with the celebrated magnetiser of 
that capital, Le Docteur Chapelain. I was then suffering much 
from a painful neuralgic affection of the right arm ; and at the 
uigent entrea^ of Monsieur Bodin, I at length consented to 
visit one of Doctor Chapelain's Somnambules. 

I shall never forget that remarkable scene. My opinions, I 
must premise, were at that period strongly opposed to animal 
magnetism ; and I went accompanied only by a female friend, 
completelely incog.j and with a determination to remain so, and 
to detect, if possible, any attempt at imposition. I was person- 
ally quite unknown to Dr. Chapelain, who received me as a 
perfect stranger. 

I found the somnambule sitting on a sofa, apparently asleep, 
Dr. Chapelain put me en rapport with her, and after a long, 
acute category — my answers to which, as proving my scepticism, 
irritated her exceedingly— she gave a description of the interior 

k2 
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of mj ann, which Dr. Chapelain pronounced to be anatomically 
correct, though it was asserted, that in her natural state she 
had not the slightest knowledge of pathology. This, combined 
with many equally strange circumstances, confirmed my tin- 
belief, perceiving which, she suddenly exclaimed : — ^" It is use- 
less, you will not consent to try animal magnetism, which would 
perfect your cure this day six months — ^you will be a greater 
sufferer still — ^will go for change of climate to the south of 
Europe, and there** (naming the particular date) "will be 
ordered a medical treatment, which if submitted to, will pro- 
bably cause your death." All this was verified— hut so pro- 
found was my then contempt for her predictions, that it was not 
until after 1 declined to follow the prescriptions of the Genoese 
physicians, being terrified at their severity, that I accidentally 
remembered the prophecy of the Parisian somnambule. 

Subsequently, I was most perfectly cured, without the aid of 
magnetism : but I confess, I was struck by the curious coincid- 
ence I have mentioned, and while in Italy, Germany, France, 
Switzerland, and Belgium, devoted a portion of my time and 
thoughts to the study of animal magnetism, assisted by many 
eminently intellectual persons in those countries who be- 
lieved it. 

I must not forget to add, that the Gallic somnambule mag- 
netised my arm, the result of which produced in ten minutes a 
violent swelling of the fingers, which quite incapacitated me 
from using or even moving them. 

At the moment this occurred, she uttered the most piercing 
shrieks, large tears forced themselves from beneath her sealed 
eyelids, she described with perfect accuracy the peculiar pain 
that I had felt, — ^but from which I was entirely relieved during her 
paroxysm, — and asserted that it was transferred to her own arm. 

I can positively state, that from that instant, until the one 
when she was demesmerised, I was entirely free from any sens- 
ations even of uneasiness in mine. The moment she awoke, 
my torture returned in its original force. The stance lasted 
for a considerable time, and while it continued, the somnam- 
bule, in her attitudes, fluctuations of colour, and eloquence of 
language, seemed to realize at once the inspiration and con- 
tortions of a poetic sibyl. 

The history of her life, as connected with the subject under 
consideration, is extremely curjous, but as it is too long for 
insertion, I will give it to you vivd voce when we meet. 

It may appear strange, nevertheless it is perfectly true, that 
notwithstanding my personal experience of some of the effects 
producible by mesmerism, I continued a decided unbeliever 
for a length of time afterwards. Even the arguments of Mon- 
sieur Bodin, Dr. Chapelain, and other savansy followed by the 
accomplishment at Genoa of the somnambule^s prediction, 
failed to terminate my scepticism. 
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It was not until after a seriously prolonged investigation of 
the effects of mesmerism on others, and a calm study of the 
subject, aided by the written and verbal testimony of some of 
the most sensible persons I have ever known, that my present 
opinions in its favour were formed. You have requested me 
to state those opinions, otherwise I should not intrude them. 

I believe, then, in a certain electric action, — or perhaps 
fluid, — ^which vital magnetism, even without the slightest con- 
tact, can communicate from one individual to another, in pro* 
portion to the volonU exercised by the magnetiser, and the 
degree of nervous sensibility possessed by the magnetised ; as 
well as in the development of a peculiar faculty— by many 
termed a sixth sense — ^revealed in sympathies, presentiments, 
and other phenomena, which though as yet but littlQ understood, 
approximate to those described by Goethe, in his powerful 
work on the doctrine of affinities. 

I do not think it probable that we can ever ascertain the laws 
which govern and unfold this mystery of nature ; but it seems 
to approach to instinct, so highly stimulated as to induce per- 
ceptions unknown to the senses in their natural state. The 
power of projecting the spirit into the future, or casting it into 
the past, while the human coil remains pro tempore in a state of 
living death, is indeed amazing; yet we can imagine that the 
soul, if unfettered from mortality, — as many assert it is during 
the mesmeric trance, — may have perceptions incommunicable to 
the organs of our senses when awake. At all events, the various 
phenomena of mesmerism are scarcely more wonderful than 
those of electricity, galvanism, and mineral magnetism. Natural 
somnaxdbulism, with its accompaniments of sleep-talking and 
walking, as well as catalepsy, are recognized as facts within and 
without th« professional pale of the medical world. Yet mes- 
merism, which seems but an extension of those wonders under 
the influence of an inexplicable and more potential agency, is 
rejected by many as being contrary to the laws of nature ! No 
rational understanding doubts the extraordinary properties of 
the loadstone, yet the efforts of all philosophers have failed to 
elucidate the cause of its astonishing effects. 

Who can prove whether the magnetic power exists in the 
stone or circulates around it ? Who can explain why its in- 
fluence acts so forcibly on iron, while all other metals are 
exempted from it, or why its ^greatest attraction lies in the two 
opposite ends denominated poles ? 

The most enlightened intellects have never attained a full 
and perfect knowledge of the properties of wind, light, and 
sound, or the actual nature of electric matter. 

Who can prove how perceptions are formed, or explain the 
nature of life, or the influence of soul over body, and their 
mutiul union ? No examination of the human frame can dis- 
eem the seat of the soul, which, though sentient and active. 
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seems independent of space ; yet, setting aside the indisputable 
evidence of Christian revelation, which not only declares its 
existence, but reveals its immortal destinies, no man can ra- 
tionally doubt his possession of that inestimable gift from his 
Creator. Thus we have a decided conviction of the reality of 
countless profound mysteries, though we cannot penetrate their 
depths or explain their causes. And what greater claim does 
mesmerism make than an assent to the truth of its wondrous 
effects^ which are daily demonstrated to our senses, though as 
yet the limited powers of the human understanding have failed 
to discover the source from which they emanate. But here it 
may be said, that the opponents of mesmerism deny what its 
supporters please to call facts. Now what are the main grounds 
for this negation ? Assertions, in the first instance, of personal 
imposture, which nine times out of ten has never been proved, 
while thousands of astonishing cases evidencing the effects of 
mesmerism have been established beyond the possibility of 
doubt. It has been insisted upon, that because the believers 
of the doctrine do not all agree as to what mesmerism consists 
of, it cannot be true. This assumption scarcely deserves re* 
fiital. As well might such cavillers deny Christianity, because 
there are so many sects, and such various interpretations of the 
word of its divine author. 

The objection which some excellent and devout persons 
have made to animal magnetism, on the principle that it is pro- 
fane to attempt to unveil the hidden and sacred mysteries of 
the Creator, I approach with diffidence, because the source 
from which those samples spring demands respect ; in advert- 
ing to them, therefore, I would only submit the foUowing ques- 
tions for the consideration of those who are of that opinion. . If 
the objection they offer were carried out unto its full extent, 
woidd it not militate against the investigation of all the philo* 
sophic secrets in the empire of nature ? Would it not deprive 
our faculties of their best exercise in endeavouring to attain a 
more perfect knowledge of the stupendous works of God, in 
order not only to benefit our species by the application of the 
results of that inquiry, but to increase our individual capability 
for more effectually comprehending His attributes and glorify- 
ing His name ? However limited the powers of our understand- 
ing prove when exercised to fathom the phenomena of the uni- 
verse, is it rational to conclude «that the energy and compre- 
hension of intellect, however finite, were given for any other 
purpose than that of leading us to the study of eternal wisdom, 
and of contributing our knowledge of its creations to the ad- 
vantage of man ? Public opinion to a considerable extent has 
thrown obloquy and ridicule on mesmerism from its pretensions 
to prevision^ ot claynfoyamcey as it is more genei^ly called^ 
I approach this part of my subject with such a thorough coii-> 
viction of my inability to discuss it, that I shall offer but a 
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\etj fefw remarks. The whole theory of dreams, with their fre- 
queDtly prophetic character, ^' plurtdity of consciousness,^' and 
moral influence, affords a subject for metaphysical investigation, 
which has attracted the attention and employed the pens of 
learned men. 

That our nightly visions are sometimes, though rarely, pro- 
phetical, and are formed in the faculties of the soul, notwith- 
standing its then comparatively inactive state, is maintained by 
many deep thinkers on the subject. Some writers avow a be- 
lief that a secret power exists in the essence of the soul 
when we are awake, which manifests itself in just presentiments 
of the fiitare, and assert that a multitude of facts m the ancient 
and modem history of man place this beyond a doubt. Others 
again, with eqyal tenacity, maintain that the faculty of fore- 
si^t is much more powerftdly developed and proved in revela- 
tions during the calm of sleep ; which doctrine approximates 
closer to that of the mesmerists. 

My limited knowledge precludes my offering any opinion 
whatsoever on such abstruse conjectures ; but for the consider- 
ation of those who treat the subject, which has received the 
sanction of philosophic inquiry, with unbecoming levity, I shall 
g^ve the following extract from the work of a celebrated natur- 
alist divine and metaphysician. ^* The soul has the faculty of 
representing the past as well as the present, why then may it 
not have the faculty of representing the future also ? Why 

should we consider it an impossible thing ? There may 

be in the human soul a c&rtain potcer hitherto unkn&wny which 
enables man to foresee distant aiid future events.'' 

This paragraph gives a subject for reflection rather than for 
conuneni. I now turn to another and a very plausible objec- 
tion that has been urged on the ScOre of the serious evils which 
would result firom a general, indiscriminate, and probably an 
unprincipled use of animal magnetism. Every one must ac- 
knowledge that destructive consequences would ensue were its 
practice not placed under proper restrictions. Our legislature 
has enacted decrees in regard to the adoptions and administta* 
tions of some of the most powerfiil drugs used in pharmaceuti- 
cal treatment. What is to prevent animal magnetism from the 
benefit of equal protection r If the dangers which may result 
from popular agents were permitted to operate against their use, 
fire, opium, gas, steam, &c., &•., would necessarily be repudiated: 

The leHef and cure of physical suffering, which the advocates 
of mesmerism assert it can effect, and of which so many appa- 
rent proofii are extant, appeal most powerfully to the heart of 
every philanthropist. Is it possible that any sensible person, 
whose views are not narrowed by prejudice, pride, 6r interest, 
can refiue to admit the rationality— *nay, the n^cdsHty — for 
examining the validity of a theory, from winch it is asserted 
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by a host of philosophical men^ that such results may be ob- 
tained ? 

Is it a trifling social duty to ascertain whether, by the strength 
of volition, the stupendous influence of mental over physical 
power, and of niind over mind, aided by other properties of 
animal magnetism, can restore the sufferer from the anguish of 
disease ? 

Without assuming mesmerism to be a universal panacea for 
^^ all the ills that flesh is heir to,** are we not, as Christians and 
philanthropists, called upon to investigate whether by its means 
the torture of surgical operations can be completely deadened 
to the patient, or whether Hheir adoption may not frequently 
prevent the necessity of using the lancet or the knife ? And if 
such blessed effects can be thus produced, is it philosophical 
to refuse to accept them, because we cannot discover an ana- 
lysis of their principles, or the precise source from whence they 
spring ? Many of the most important laws of physics are but 
very imperfectly understood even in the present advanced state 
of scientific knowledge ; yet the complexity of ordinary phe- 
nomena does not operate against a belief in the natural, though 
hidden, process which produced them. 

The most brilliant new discoveries have, on their announce- 
ment, been met not only with the greatest public ridicule, but 
with the most unjustifiable treatment. 

The most honoured names among the benefiaictors of science 
are associated, as temporary victims, with such reprehensible 
conduct. Pope says, — 

All fools have still an itching to deride, 



And fain would be upon the laughing side.' 

But, unfortunately, not only simpletons and witlings, but men 
of comparatively good understanding, have been but too prone 
to join in such senseless attempts. 

What vain efforts were publicly made to cover Dr. Jenner 
with unqualified ridicule, on his first announcement of vacci- 
nation. Had Franklin declared his discovery of a medium for 
drawing lightning from heaven to earth, before he had success- 
fiilly performed the experiment that established this truth, would 
he not have been similarly treated, or regarded almost as a 
madman ? What was the dreadful fate of Galileo for publish- 
ing the results of his sublime researches into the system of the 
universe ? 

If Harvey had iallen into a single error in his proofs of the 
circulation of the blood, and its admirable mechanism, would 
even his powerfrd intellect have screened him from the attacks 
of those, who either regard evecy prejudice as sacred, because 
it is hereditary, or, witii a superficial acquaintance with the ele- 
ments of general knowledge, repudiate every appearance 'of 
innovation ? How many mistake assertion for argument, ridi- 
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cole for reasoning, and presume to condemn each new research 
into the Yajst domain of nature, and to reject the hypothesis 
founded thereon, without having tested its truth bj a patient 
and candid examination. 

Hitherto, I regret to say, that in England, notwithstanding 
her intellectual wealth, every first attempt to investigate the 
secrets of nature has thus been generally sneered at as folly ; . 
nor is it until a series of facts establish a theory beyond a doubt, 
that she receives it as a truth, and consequently often follows: 
other nations in the path of science in which she ought to have 
preceded them. Now, however, a spirit of inquiry and experi- 
ment is the spirit of the age; and this, through the glorious 
medium of a ttee press, powerfully assists the promulgation of 
new and unexpected discoveries, and reveals the defects of 
many ancient ^eories. In short, the recent remarkable pro- 
gress of the light of science is rapidly dissipating the gloom of 
ignorance, prejudice, and erlror, among the mass of mankind. 
Novel systems and establishments are arising, — old ones are 
either mouldering into dust, or adapting themselves to the 
changes of opinion that are going on in the world, and which 
no human power can arrest. Such being the case, why not 
grant a fair consideration to the truths, or, as some will have • 
it, the pretensions of mesmerism ? The wisest of the wise, after 
careful study, have believed iu it, and names which shine as 
guiding stars in the horizon of our literature, have dignified its 
cause by their support. 

I have much pleasure in recording such a mass of brilliant 
evidence in its favour, but I should be deficient in candour if 
I failed to express my conviction, that animal magnetism, per- 
haps more than any other subject, opens the door to the fanci- 
ful, and often absurd, flights of over-heated imaginations, to the 
impostures of the self-interested, and to the presumptuous ig- 
norance of the charlatan. 

Many of the grandest truths are, firom their nature, incapable 
of absolute demonstration ; and mesmerism being of that class 
is more likely to be injured by the injudicious enthusiasm of 
Mends, in attempting to explain its mysteries, or in exagge- 
rating its wonders, than by the most determined enemies in 
disputing them. But the abuse of a science is no argument 
against it, and surely ought not to injure, per se^ the one w^ are 
considering. As well might .we assert, that, because superstition 
and priestcraft exist, there is no such thing as true religion ! 

How is judgment to be formed except by an accurate com- 
parison of fiaurts ? By that test, and that test only, animal 
magnetism must stand or fall. It has now become a public 
question. To repress its discussion, even among the ignorant 
and the vulgar is impossible ; therefore, it is high time ta bring 
it to a final issue. 
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The learned members of society, and the medical profession 
in particular, are imperatively called upon to do so ; the latter, 
distinguished as a collective body by the attributes of science, 
skill, and humanity, it is therefore to be hoped, will take an 
active part in performing this duty to their country. 

Physicians are the very class the most especially fitted by 
•education to fulfil it; and if the upshot of their inquiries be a 
decision in favour of the claims of mesmerism, tbey would 
undoubtedly be its ablest practitioners. 

Committed into their united hands, protected by law firom 
indiscriminate use by less qualified agents, evil, then, could 
never counterbalance good in its administration. Had time 
and the obligatory limits of this letter permitted, I should like 
to have entered more largely through the boundless field of 
inquiry, into which the Consideration of animal magnetism 
invites the mind to enter. 

In particular, I should have wished to describe a stance at 
Antwerp, when the singular connexion of mesmerism with 
phrenology was curiously illustrated ; and another, to which I 
was introduced at Brussels through the courtesy of Le Chevalier 
Jobard, director of the JV^useum, and honorary president of 
the Belgian ^'Academie de Tlndustrie." This gentleman^s 
scientific writings, and his appointment to the various official 
situations he so ably fills, are sufficient guarantees for the 
extent of his acquirements, and the strength of his intellect. 
The power of both is unreservedly given to the support of 
animal magnetism, in which he is a fim believer. 

The bounds necessarily placed to my remarks^ now oblige 
me to bring them to a close. By high authority in the world 
of letters I have been called upon to make that public, which 
was originally intended for a more private circulation, and have 
not shrunk from the performance of a request which I think 
involved a social duty. If what I have said shall lead oi^e 
sensible mind to the dispassionate consideration of the subject 
I have treated, my pen has not been wielded in vain. With 
die certain knowledge beforehand, that to wrife in any degree 
in &vour of mesmerism may subject me to the penidty of 
being denounced by many as a dupe or an enthusiast, I have done 
so ; and have also the moral courage to avow that I cannot be 
indifferent to its progress in public opinion. 

I say this, because I think that, however perplexing its effects 
may be, and however obscure and unexplained its cause, yet, 
as presenting extraordinary illustrations of the history of mind, 
ana as leading to the discovery of physiological truths which 
may ameliorate human suffering, mesmerism is fraught with 
interest; interest neither unphUosophical nor transitory, bat 
ddn to that awakened in the soul, when it soars to the contem- 
plation of those profound mysteries in the book of creatioi>. 
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which emanate from, and teach us humbly to adore the great 
and incomprehensible God. 

Ever, my dear Sir, 

Yours very sincerely, 
M. G. S. C. 



A MADLLE. MADLLB. C , RUE DE RIVOLI, A PARIl. 

Ma chere Mademoiselle, (sHl est possible de traduire TAnglais 
de cette fa9on,) je suis all6 ce matin chez le Docteur Chapelain 
pour Ini faire part de la curiosite qu'a le Docteur S. de voir 
des £uts magn6tiques. Je lui ai expose en meme temps Tim- 
portance qu'aurait la conviction de ce medicin Anglais dis- 
tingue, sur Topinion de madame votre mdre et sur la vdtre. 
II ofire de la meilleure grace du monde, de se pr6ter au d^sir 
dn Docteur S. tant que Foccasion le permettra. II fera en sa 
fiaiveur une exception a la regie qu'il est oblige de se prescrire 
de n'admettre d'autres temoins du traitement de les malades 
que leurs amis ou parens. 

Le Docteur S. peut aller de ma part et de la vdtre chez 
Monsieur Chapelain quand il lui plaira, vers midi. C'est 
llieure oH trouvent ordinairement les Somnambules. 

II sy rencontrera un Americain traite pour Epilepsie, et 
dont le Scepticism^ est oblig6 de c6der a Tevidence de la 
sensation. 

Chemin faisant i|'il a quelque patience il recueillera tmefoule 
des faits qui certainement le convaincroit aussi. Je I'engage 
done a ne point n^gliger une ofire precieuse, car il s'agit pour 
lui de savoir a quoi s'en tenir, sur ce que je croisj le plus im- 
portani ties secrets de la nature. Pour moi je tiens k ce que 
ni lui, ni vous n*ayez plus aucune doute sur ce point, et je vois 
Hl le meilleur moyen de vous donner la sant6. 

Le Docteur C. m'a prdte pour vous et pour son confrere 
Anglais, un volume oil le trouve la traduction d*un M^moire 
sur le Magnetisme, par le Dr. Chenevix, Membre des Societ^s 
Royales de Londres, d'Edinbourg, et d^Irlande. 

Le t^moignage des Docteurs Ellis, Whymper, G. Smith, 
Brodie, EUiotson, Milligan, Riadore, Earle, &c., y est invoqu^, 
des experiences faites dans trois au quatre hdpitaux de Londres 
y sont relat^e. 

Tout cela ne doit certes pas €tablir la conviction d*un bon 
esprit tel que la v6tre, maia cela peut la fortifier quand on a 
observe des /aits soi-mime. 

Tmi vous porter le volume un de ces jours* En attendant 
je vous envoie un icrit fort curieux sur le magn6tisme, et qu*il 
est impossible de trouver chez les libraires. Je connois 
Faatenr, et fai it^ t^moin de plusieurs des faits qu'il rapporte 
avec une giande sincerit6. 
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La Place, Cuvier, &c., avaient une coDviction de la verity 
du mago^tisme et c^pendant vous etes encore incr^diile ! 

Je vous 6cris de la Chambre des Deputes, et priant la 
Jbrmaliti Anglaise de passer sur 1 'irregularity du Cachet. 
Je B'ai point de cire dans ce moment, et je suis r^duit 4 
ranti-gentlemanly pain a cacheter ! 

Voil4 uue apologie aussi ridicule que I'usage Anglais qui 
le rend n^cessajre. 

Croyez Mademoiselle k ma sincere aniiti^, mon profond 
Fespect, et ma plus haute consideration. 

Felix Bo dim. 



\otre ami le Docteur Bovring est ici. Je n*ai pas encore 
chercfae a le voir. Veuillez presenter mon respect a madame 
Totre m^re. 



REMARKS UPON THE MARINER'S COMPASS. 

Br Mas. Borbon. 

Her Majesty's harbour-master, Mr. Walker, has, I observe, 
done me the honour to notice in the Nautical Magazine for 
November, some observations of mine published ih the Poly- . 
technic Review, upon his proposed plan for correcting the 
aberrations of the Compass. As there are some considerable 
inaccuracies both in his calculations and philosophy, as regards 
my statement, I beg to be allowed an opportunity for correcting 
them. Mr. Walker notices my observations as follow : — 

"In the Polytechnic Review for July, 1844, there appears 

an article 'On the Aberrations of the Mariner's Compass on 

board ship.' The writer it seems has read my pages in the 

Nautical, and certainly without sufficient attention. I entirely 

disapprove of a multitude of needles on a single Compass 

card ! This critic has neither read my papers with sufficient 

attention, nor has she clearly understood what she intended to 

sav : her remarks on magnetism are not put into such a form as 

eriouB refutation. I would by no means discourage 

a from following up her scientific pnrsuits, she is a 

sid^rable ability, and deserves encouragement. She 

wrong in her arithmetic, when at page 41 she tells 

slociiy of 20 feet in a second when ' carried out,' will 

18^ miles per hour! Why, Sir, when a ship is 

! rate of SO feet in a second, she is actnally going at 

han twelve knots an hour. My fair critic is equally 

tier hydrostatics and opinions about the height and 

raves at sea ; she thinks and gravely asserts that the 

, wave cannot be more than ten feet in a second, and 
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that water can only fall through the atmosphere a distance of 
sixteen feet in the first second. In making this hasty statement, 
the writer overlooked the fact, that although the vertical height 
through which a falling body descends in the first second, 
amounts to sixteen feet, yet its terminal velocity will \>e at the 
rate* of 32 feet per second ! This is a subject which has nevet 
been thoroughly examined, and I will ^ condescend to a few facts 
and figures relative to waves at sea.' 

^ 1st. The atmosphere presses with an elastic force of about 
"2000 lbs. upon every superficial foot of the surface of a wave, 
and this downward pressure is in addition to the weight of the 
water forming the wave. 

**2nd. It has been ascertained and recorded, that waves at 
sea travel along at the rate of 46 feet in a second of time, or 27 
miles per hour. 

*^ 8rd. That the elevation of such a wave was found to be 27 
feet above, and its depression 27 feet below the mean sea 
level. 

'* 4th. That the waves in a storm have reached the lanthom 
on the top of the Eddystone lighthouse." 

I will take this critique in the following order. 

1st. As to the arithmetic, both mine and Mr. Walker's. 

2nd. His observations on hydraulics, or water in motion, as 
in the velocity of the descent of a wave. 

3rd. Hi^idea of pneumatics, or the weight of the atmosphere 
acting on water. 

4th. His statement of the velocity of the waves. 

5th. His assertion that I have not understood his plan for 
correcting the Compass. 

In the observations to which Mr. Walker alludes, 

1st. I have stated that a velocity of 20 feet per second is 
13| miles per hour : there being 5280 feet in a mile, if we 
multiply 3600, the number of seconds in an hour, by 20 feet, in 
a second, we shall have 72,000 feet ; divide this by 5280 feet 
and we shall have 13 HH miles, or more than 13f miles. How 
Mr. Walker obtains less than 12 miles an hour from the same 
data I stop not to examine. His arithmetic is also incorrect as 
to the velocity of the waves of the sea, which he says have been 
ascertained to be 27 miles per hour ; although he does not say 
by whom. Mr. Walker says this rate gives 46 feet per second : 
now, if we multiply 5280 f&et in a mile by 27 we have 142,560 
feet ; divide this by 3600, the seconds in an hour, and we have 
42 feet and about one-third per second, instead of 46 as given 
by Mr. Walker. 

2nd. I have stated that water falls through the atmosphere 
during the first second 16 feet; Mr. Walker does not deny this, 
but says that the terminal velocity is 32 feet per second. I beg 
to observe that I do not speak of any particular* part of the 
descent, but only of the average amount of time firom the first 
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moment of decadence to the last. We must also recollect that 
the descent of a wave from crest to trough, when most elevated 
by storm, as it is partially supported by other waves, cannot 
fall as freely as water through the atmosphere; and if it be taken 
at about two-thirds the velocity, we shall not be far from the 
mark, or 10 feet per second. 

I have witnessed many storms on the Atlantic, in the German 
Ocean> and in the English Channel; neither being timid, nor 
subject to sea sickness, I have always placed myself on the 
quarter deck, to observe the most sublime of all the works of 
the Almighty, a violent tempest, for only ** They thc^ go down 
to the sea in ships, and occupy their business in great waters ; 
these men see the works of the Lord ; and his wcmders in the 
deep." 

Whilst contemplating these scenes, I have often observed with 
delight masses of the foam, arising from the breaking of the 
crest of the billow, chase each other down the side of the wave 
into the trough of the sea ; and then, comparing this velocity 
with that arising from the spray of a billow dashing over the 
bows or sides of a vessel, I always found it much inferior. 

'* Oh ! for a soft and gentle breeze, 

I heard a fair maid cry — 
But give to me the snorting breeze. 

And the wild wave curling high I 
The wild wave curling high, 

The ship like an eagle free." • 

8rd. I now proceed to Mr. Walker's observation, that the 
weight of the atmosphere adds to the weight of the water in the 
proportion of 2000 lbs. to each superficial foot ; the thing is too 
ridiculous to be asserted by the merest tyro in Natural Philo* 
sophy. Mr. Walker in the first place again commits an error 
in his arithmetic, for the pressure of the atmosphere on a 
v€u;uum being 15 lbs. per superficial square inch, the weight on 
a square foot of 144 inches being multiplied by 15z::21401bs. 
instead of 2000. But air, like water, presses equally on all 
sides, and unless there be a vacuum as in a barometer, the 
pressures balance each other ; and as there is no vacuum under 
a crested wave, the atmosphere passes for nothing. I will take 
an example which in its consequences must be self-evident to 
Mr. Walker. Suppose a man's head contains on the surface 
three-fourths of a superficial foot, or 108 square inches, this at 
I51bs. per inch would be 16201bs. Now, Mr. Walker in 
moving about must be ^uite sensible that he does not feel this 
weight upon his head s it is clear, notwithstanding his errors in 
arithmetic, in hydraulics, and now in pneumatics, that his 
bead is not a vacuum, or it would collapse by the pressure ; a 
demonstration which is not only satis&ctory, but consolatory. 

4ih« I will next refer to Mr. Walker's assertion that it has 
basn asoertauied that the waves of the sea (in a tempest we 
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soppose) have a velocity or rate of 27 miles an hour; although 
he does not say by whom this is vouched. Now, in such a 
Telocity of the sea, a ship would proceed at the same rate, or it 
would not. Let me ask Mr. Walker if he ever heard of a vessel 
making that number of knots per hour ; I will venture to say he 
never did. If a vessel in a storm only makes 10 or 1 1 knots an 
hour under bare poles, or otherwise, we must on the other hand 
admit that the waves running 27 knots an hour, she must be 
speedily pooped by a sea over her stem. However, I agree 
with Mr. Walker that this is a si;bject which furnishes data for 
scientific speculation ; but not exactly such data as he subse- 
quently introduces. 

In entering upon this field we should first endeavour to as- 
certain what is the weight of a cubic foot of water of various 
depths, the momentum of the wind upon the surface of the 
water, and also how far below the influence of the motion of 
that surface is felt; it being clear that as this influence de- 
creases, the velocity of the water below must decrease, and 
probably the waves must rise and fall in segments of circles, the 
radii of which will extend to a depth proportionate to the vio- 
lence of the wind, and that the force of a wave will depend upon 
its magnitude and gravity, multiplied into its velocity. I very 
much fear, however, that were we to attempt to thread this 
mazcy one or both of us might get beyond our depths. 

In return for the patronising air that Mr. Walker assumes 
towards me, I will give him a calculation of the power of one 
of his waves of 27 feet high, and a velocity of 27 miles an 
hour, or 42 feet per second, not 46 as Mr. Walker makes it, 
and also of its effect upon a vessel of the size of the Inconstant, 
which I will assume to be 220 feet long and 30 feet broad, and 
say 1500 tons burden. We will also assume that on a wave 
overtaking the vessel, it is elevated on an average 12 feet above 
her quarter decks, and dashes forward 100 feet 

What is the weight of this portion of such a wave sweeping 
along the ocean ? 100x30x12 will give 36,000 cubic feet ; each 
cubic foot is 62 lbs., therefore, 36,000x62 =2,232,000 lbs., or 
very nearly 1000 tons; to this must be applied the velocity per 
second of the wave, above that of the motion of the vessel. If 
the wave runs 27 knots, and the ship 12, the differential velo- 
city ^onld be 15 miles per hour, or 22 feet per second. As 
gravity and velocity multiplied constitute power, — ^not the square 
of velocity as Mr. Walker states,— 22 x 1000 gives us 22,000 
tons of power bearing on the vessel. This may appear an in- 
ordinate amount; it is however strictly correct, provided the 
premises had been sound ; but this is not the case as concerns 
(be velocity, and I have only adduced the foregoing to shew 
the utter absurdity of rating the velocity of the waves under 
any circumstances at 27 miles an hour. The velocity of a hur- 
ricane wind is stated by Smeaton at 120 miles per hour, but the 
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air being, 800 times lighter than water, could sot, notwith- 
standing this velocity, impart 27 miles an hour to the latter. 

Attempts are however making to weigh and measure the 
wind, although it is said, ^' None know whence it cometh, nor 
whither it goeth/* If Mr. Walker is disposed to follow up his 
speculation on this head, he might procure, perhaps, a newly in- 
vented instrument called an Ane-mummery, some call it an Ane- 
mometer, which may be had, I believe, at the chief manufactory 
of this and such like nick-nackeries, at Plymouth. 

By this ingenious trap I am informed, that a descendant of 
^^ rude Boreas,^^ with which Incledon used to shake the seats 
of the gods at Drury Lane, was lately caught at Greenwich, and 
actually weighed 17 lbs. per superficial foot. But seamen are 
not philosophers; my immortal kinsman, Lord Nelson, was 
only anxious for the winds as they might bring him face to face 
with his country's foes. 

With regard to Mr. Walker's remark, that the *' waves in a 
storm have reached the lanthom on the top of the Eddystone 
Lighthouse,^' I beg to say, that I have lived five years near the 
Lighthouse, and had it constantly in view ; I have witnessed 
many tempests, and the tide rising 22 feet, yet 1 never saw this 
phenomenon. I apprehend Mr. VValker means the *' spray " of 
the sea, and not such waves as he would describe as indicating 
the surface of the ocean. 

Mr. Smeaton conceived the form of the present Lighthouse 
from the trunk of a large oak. He observed that the figure of 
the tree, as connected with its roots, rose from the surface with 
a bold swelling base, which at height of one diameter, some- 
times diminished to half its original size. Hence he deduced 
the proper shape which a column of the greatest stability ought 
to assume, when the quantity of materials which composes it is 
given. * ' . 

The Eddystone Lighthouse is 26 feet in diameter, and 100 
feet in height. The rock itself presents an inclination to the wave 
of about 11 feet in 24, or not quite 45''. Water, on striking an 
object, is known to take, like light, a deflected angle, similar to 
the angle of incidence, therefore the waves striking on this base 
would receive a determination upwards of perhaps one-third 
the height of the Lighthouse ; the water so thrown upwards re- 
ceives a second deflection from the nearly upright shaft of the 
Lighthouse, which occasions it to rise with an inclination to- 
wards the sea from whence it was derived ; and the wind then 
acting on the spray^ I have not only seen it carried as high as 
the lanthom, but over the top. Of course the ** spray " is not 
the ** wavCy^ and the wave itself under such circumstances is 
not to be taken as an example of the altitude of the unopposed 
waves on the surface of the ocean. 

If the facts relating to the Eddystone and the waves are such 
as Mr. Walker represents, I presume he may have sailed along: 
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side the lanthoTn, and hailed the astonished inmates with 
'' Watchman ! what of the night ? '' 

Bot enough of philosophy ; I will now acknowledge with 
great humility, that I 'was wrong in supposing that Mr. 
Walker was the distinguished inventor of a compass card with 
eight needles ! which I now perceive is due to a Commission 
appointed by the Lords of the Admiralty ; and that subsequently 
Mr. Walker was directed to fit a Compensator on the under 
side of one of the compass cards, having eight needles under it. 
And Mr. Walker now states that he does not approve of eight 
needles. 

From the experiments that 1 have made and stated in the 
Polytechnic Review of July, I have sufficiently shown the in- 
utility of this invention of the Commission. I will now, how- 
ever, say a few words on Mr. Walker's Compensator, and its 
mode of suspension, as described by himself, page 157 of the 
Nautical Magazine for March. 

It appears to me, that this addition to the working of the 
compass card, must increase the friction ; and the experiments 
Mr. Walker afterwards details, page 161, made at the Admiralty, 
prove this opinion. 

From the first set of experiments, the oscillations of the 
common card single needle were far more than either the rec- 
tified card, or the same in double suspension. 

By the second set of experiments, the card of eight needles 
made more oscillations than the rectified card of the same 
namber of needles ; and a common card of one needle, single 
suspension, made double the oscillations of the same in double 
suspension. It appears evident, therefore, that the increased 
fiiction of Mr. Walker's apparatus diminishes the vivapity of the 
needle or needles : by this means it will no doubt diminish the 
effect of the local magnetism of the ship; but this greater 
steadiness or sluggishness is a great drawback on the directive 
power of the magnet If this be so, the exuberant vivacity of 
the invention of the Commission of the Admiralty, might have 
been restrained by simply using a less polished cap, or an obtuse 
pivot, instead of by the curb and martingale of Mr. Walker. 

I am still of opinion, that the insulation of the compass card 
may be effected by means which I believe have been untried, 
excepting by myself. Upon this subject I have addressed the 
Admiralty, but have met with no encouragement. 
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THE FRESCOS FOR THE NEW HOUSES OF 

PARLIAMENT. 

As the New Houses of Parliament are approaching towards 
con)))1etion, it becomes a subject of deep interest to all lovers 
of art to ascertain what precise course the Committee mean to 

ursue in regard to the frescos which are to adorn the walls. 

t would certainly be a proud thing for the artists of England 
to be able to decorate the noble pile without foreign assistance; 
but, at the same time, it ought not to be forgotten, that the attempt 
would be an experiment in a hitherto untrodden path of ait, 
and that failure would be as disastrous, as the success would be 
extraordinar}'. It is a well lino^n fact that the art of fresco 
painting is not the birth of a day, and that it requires for its due 
exercise, an amount of skill and experience of which the great 
majority of people have a very inadequate idea. Not long ago 
two painters were despatched from England to Florence to 
learn something of it, and the expedition created only a smile 
amongst the veteran aitists, who knew full well that as many 
years were required to accom])lish the object, as the parties 
had weeks at their disposal. We have had already two exhi- 
bitions to forward the matter. The first, that of the Cartoons, 
displayed a degree of talent, both in drawing and design, that 
astonished the public. But the exhibition of fresco painting, 
which has since taken place, has only served to convince all 
who have sturlied the magnificent creations of the great masters, 
ancient and modern, how diuch has yet to be learned in this 
country before we are in a condition to make any thing like 
progress. It is no disparagement to English art to say thus 
much ; because it has never yet taken this direction. We can- 
not fix on one of the vast public edifices which are scattered 
over the kingdom, that have had a pencil applied to their walls; 
while large canvass paintings are even rarely to be met with. 
Then again, how many private mansions are decorated with 
frescos ? and how many of these have been executed by Eng- 
lish ])ainters ? A proper answer to these questions will indeed 
prove that this kind of painting is not within the ordinary 
sphere of an artistes occupations. It has, in fact, been totally 
neglected hitherto, and is but now attracting some attention. 

This was not the case during the revival of art. The covering 
of large surfaces wnth scriptural or legendary subjects, was a 
favourite means of teaching with the religious orders of the 
Roman Catholic church, and it was the Franciscans of Assisi 
who may be said to have given the great impulse to fresco 
paintii\g by employing Ciraabue and Giotto to adorn their 
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tonrentoal buildings with some of the earliest specimens in 
existence. It is, however, at Fadoa that the high excellence 
to which Giotto and his school had attained, may best be 
judged of. The chapel which bears his namex is painted all 
over with a very remarkable series of sacred subjects. The 
design and expression of most of them are deeply touching 
and effective, while the drawing and colouring are much better 
than their early age would lead us to expect. A carefhl study 
of the works of the early masters, particularly those already 
mentioned, will prove one very important thing, namely, that 
Ihey had a thorough insight into their subjects, and that they 
were in the habit of studying them in all possible lights. It is 
true these were entirely of a religious character ; but this cir- 
cumstance, while it accounts for the high perfection which they 
exhibit, also proves that such perfection cannot be attained 
without a sincere and heartfelt appreciation and love of the 
sentiments to be pourtrayed. It would be no difficult matter 
to enumerate many examples of such depth and beauty of feel- 
ing, shadowed forth in those comparatively rude works, as we 
should in vain search for in the more finished productions of 
the present day. The true artistic spirit existed then in its full 
youth and vigour, while the accessories in which it manifested 
Itself were struggling painfully into existence. We may learn 
from this, that an earnest loving soul possessed with ideas of 
which it must deliver itself, is the true foundation of all art, as 
well as of all literature. There must be ardent sincerity of pui^ 
pose. There must be an entire absence of all sham and pre* 
tension. It ought never to be forgotten that art, like literature, 
ought to teach as well as to please ; and if the artist aims only 
at the last, he descends from his high vocation of dealing vrith 
man^s spiritual nature, and becomes neither more nor less than 
the inventor of a new pleasure, the pamperer of some sensual 
feeling more or less refined. It is said to have been customary, 
«t thai early period, for the artist to seclude himself from so- 
ciety, and to give himself up to fasting and prayer for some 
time before he was permitted to deal with any sacred subject. 
He was required to free his soul from all impure thoughts, and 
to dwell with fervour upon the theme which he was about to 
develope in picture. This process is perfectly consonant with 
right reason, and is the very one adopted in principle, at least, 
during the composition of a sermon. There is, besides, a re^ 
markable similarity between the two cases, in so fkr as the 
object in view in each is considered. The highest end of both 
is to instruct, the one conveying its ideas to the mind through 
the eye, the other through the ear. And just as in a sermon^ 
^thoughts that breathe'* may be conveyed in a comparatively 
mde dialect, so in a picture the religious emotions may be 
deeply moved, although the drawing be faulty, and the colour* 
ing far from harmonious. It is thus of paramount importance, 

l2 
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not only in religious subjects, but in all others, that the painter 
should have his mind deeply imbued with the spirit of his 
work. It is the one thing needful, without which the most 
finished picture can never do more than please the eye. Any 
one who visits our popular exhibitions may easily see to what 
an extent this essential requisite is wanting ; and it becomes a 
matter of importance to consider how it is to be restored. There 
appears to be but one method, and that is to resort to the same 
process of study of the old masters as was followed by Perugino, 
Rafiaelle, and all the other artists of the most advanced era. 
The product of this study, however, must not be imitation ; 
which is too often the only result. The painter ought to leant 
the principles on which the subject has been treated ; he ought 
to compare carefully the historical fact with the artist" s inter- 
pretation, and endeavour, if possible, to get a somewhat similar 
grasp of it, and he will then be able to render the same subject 
in a similar spirit. . The works of Giotto alone would furnish 
occupation for a lengthened study ; independent of the exquisite 
productions of Beato Angelico, Ghirlandajo, Masolino, Ma- 
saccio, and others. These, which are nearly all in fresco, ex- 
emplify the manner and sentiment of religious painting at a 
time when it was a work of piety and love. They equal any, 
and excel most, in force and truth of expression, though as 
works of art they are far from perfection ; but it is just for this 
very reason that they are so worthy of careful study. Fine forms 
and delicate colouring are apt to cover the deficiency of poetic 
power in a picture, and it is well to be able to appreciate the 
effect which a few comparatively rude lines can produce when 
drawn by the hand of consummate genius. Some indeed display 
more accuracy of drawing and colouring, especially those of 
Masolino and Masaccio, who lived at a later period, when the 
formative departments had arrived at a more advanced stage. 

The perfection of all painting is that which unites the per- 
fection of expression, form, and colouring ; we find a gradual 
approach to this union up to. the time of Raffaelle, and we 
occasionally meet with it at a subsequent period. It is of im- 
portance to our subject to point out that one of the earliest, if 
not the very earliest, of Raffaelle^s works, is a fresco at Perugia, 
in the same building with the beautiful frescos of his master 
Pemgino, which proves that in this department of art he had 
arrived at high excellence, before he had produced a single 
known oil painting. The subject is only a small one, and 
would not necessarily involve any great difficulties in the exe- 
cution ; but it nevertheless exhibits marks of the subliine and 
solitary genius of the painter, and none but such as he could 
have produced it at so early an age. Fresco was one of his 
usual occupations to the very day almost of his death. It was 
the custom of the age in which he lived to employ it exten- 
sively as a decorative art. The times had changed since the 
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reformed Franciscan order, 200 years before, had consecrated 
painting as the handmaid of religion. Piety had decayed, and 
given place to a kind of half pagan sensualism, and it is the 
opinion of some eminent artists, that the perfection of the reli- 
gious type is to be sought for at an earlier age than that of 
Leo the Tenth. However this may be, there can be but one opi- 
nion as to the works with which that munificent patron adorned 
the metropolis of the Catholic world. The glorious frescos of 
Rafifaelle and Michael Angelo are still, perhaps, the greatest 
triumphs of the pictorial art, although time and accident have 
dimmed their pristine beauty. Many of the subjects are not 
strictly religious, some of the best of them are not so ; but the 
genius of Rafiaelle could grasp all kinds of events with equal 
power; and his exquisite perception of form and colour enabled 
bim to clothe them with a grace and beauty peculiai'ly his 
own. 

The great painters of that golden era were also great men. 
Their peculiar art was but one manifestation of the intellectual 
strength with which they were gifted. Look, for example, at 
that Titan, Michael Angelo, gigantic in all his conceptions; 
triumphing equally in painting, sculpture, and architecture, 
and leaving the impress of power upon them all ; or at the 
gentle Leonardo, a man of universal genius, and who might have 
been great in any walk of life. It is these, and such men, who 
have left the rich legacy of their works for the instruction and 
admiration of all ages ; and it would be well if they were better 
understood, and used as incentives to the creative faculty in 
other minds, rather than as models to be slavishly copied. 

It was in such hands that painting in fresco took its final 
and perfect form. The peculiar difficulties of the art were met 
and 0%'ercome by men every way competent for such a task ; 
but it required such men to do it ; and the best of their succes- 
sors, even Corregio and Domenichino, though they have ap- 
proached, have never equalled them. 

After the decline of art, the cultivation of fresco was still 
continued at intervals, and with very various success. Fables 
from the Pagan mythology, crowded with fantastic groups of 
gods and goddesses in all sorts of impossible attitudes, and 
unmeaning combinations, were painted over the roofs of halls 
and salons, for no more evident purpose than to strain the 
necks of the beholders in the vain attempt to unravel the artistes 
intention. They were the work of another generation ; in some 
respects possessing a degree of merit, but marking the down- 
ward progress of the pictorial art. 

In our own country, as has been already said, we have had 
nothing worthy the name of fresco. The spirit of Protestantism 
foibidden the application of it to religious subjects ; and hence 
those very themes to which we are to attribute its origin, are 
excluded by. common consent from the province of painting. 
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During the* dark ages, there was no literature for the "people. 
Printiug was unknown^ and manuscripts were the property of 
the wealthy alone. The great mass of mankind were therefore 
left to learn their religion from the imperfect oral instructions 
of priests and monks, who were generally themselves of hum« 
ble attainments. The great mysteries of faith were of dijficult 
comprehension, to men who were more accustomed to rude vio« 
lence than to the exercise of reason or the affections ; and no 
doubt the beautifully pathetic delineations of scripture subjects 
by Oiotto, or the terrors of the judgment day of Orcagna, or the 
truly celestial visions of Beato Angelico, were more likely to 
impress the feelings than the imperfect enunciations of wan- 
dering preachers. The light of Protestantism, however, has 
rendered such representations no longer available ; while the 
abuses to which they gave rise, have made us look upon them 
with a jealous eye, 

British artists must therefore choose other subjects for the 
exercise of the pencil ; and it was a noble idea to throw open 
all the treasures of the national literature and the national 
history for every one to make his own selection. The British 
Parliament, the most important and august legislative body in 
the universe, has willed that the noble palace now erecting for 
its reception shall become a monument of national art la 
fresco painting in such a state among us that our artiRts can 
accept the challenge? How long has it been studied and 
practised In England? Where are there such specimens to be 
seen as might be considered worthy to occupy a place in the 
senate house? Would the best which the late exhibition con« 
tained be worthy of such an honour ? These are important 
questions, and ought to lead us to a careful examination of the 
whole ground before any thing be done which might in time 
occasion deep regret ana disappointment. When a painter is 
commissioned to execute a picture for a private individual, it ia 
of very little consequence what may be its real merit, provided 
it satisfy the purchaser. If his expectations be fulfilled, the 
primary object is attained. If the picture be one of first rate 
excellence, there are many chances against the public ever 
benefiting by its exhibition, and should it be a bad specimen 
of art, it is equally excluded from view, and can do no harm« 
But it is not in this way that great national undertakings ought 
to be judged of. The fairy scenes of our early poets have to 
be pourtrayed ; but if done at all, they must be handled in a 
kindred poetic spirit. It will not do to reflect those beanteona 
images through a medium corrupted by the perceptions of the 
present time. There must be no heretical interpretations of 
the great master works of our literature. The painter must 
recollect that his office is to edify and instruct, which is just 
one of the roost difficult functions to fulfil in this matter^of-facl 
and utilitarian age. It at first sight appears almost hopelesa to 
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expect excellence in this, when we consider with what toil and 
affectionate labour it was formerly attained. The spirit of the 
subject ought to be deeply and earnestly studied, by a heart 
open to receive its beauties. The seclusion of the religious 
painter is not needful; but rather an intercourse with those 
scenes which inspired the poet^s muse and filled his mind with 
imagery. We can conceive it possible in this way to attain 
somewhat of the true poetic flame ; but still if the divine spark 
be not implanted by a higher hand, there will be but a feeble 
glimmer instead of light. 

In shorty to be a painter of such subjects, there is something 
ujore wanted than even the most perfect execution, and the 
most consummate knowledge of artistic rules. 

The great events of our national history have also to be un- 
folded, but before this can be satisfactorily accomplished, there 
must be an adequate knowledge of that history; and a thorough 
perception of the spirit of the age in which the particular event 
occurred. This can only be attained by adequate study, and 
that of a different kind than can be carried on with ordinary his- 
torical works. There must also be a thorough national spirit in 
all such paintings. They ought to call forth a responsive pa- 
triotism in all intelligent spectators. No work of art is worth 
the trouble of execution which does not speak to the sentiments 
in addition to the pleasure which it may afford to the senses ; 
and yet it is very questiouable whether these all-needful pre- 
liminary qualifications be in the posf$ession of more than a 
small proportion of the living artists of Europe. It may be said, 
that the standard required is too high for attainment ; but we 
would answer that unless the aim be lofty, the performance will 
not rise above mediocrity; and unless it far exceeds that, it 
were better to consign the walls of the Houses of Parliament to 
the hands of the house painter, than to desecrate a department 
of art which has exercised the pencil of some of the greatest 
geniuses that have ever lived. 

We have as yet said nothing of the peculiar diflSculties of the 
manual operations of fresco. They are great, no doubt, and re- 
quire long practice and correct judgment to overcome them ; 
and it is for this reason that much more experience is required 
than has fallen to the lot of our artists; at least, if we may form 
a judgment from the success with which they appear to have 
been met in the exhibited specimens. Years of patient study 
and devotion to the one object would not be too much before 
great works are attempted. And for the purpose of obtaining 
a thorough knowledge of practical detail there is no school like 
that of Munich, where fresco painting is employed to an extent 
altogether unprecedented except during the age of Raffaelle, and 
with a degree of success that is as gratifying as it is wonderful; 
Every- otie knows the exertions which have been made by the 
present King of Bavaria and his father for the purpose of re- 
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▼iviDg the fine arts in Germany : and amongst these, not the 
least has been the establishment of a school of fresco painting, 
which has already produced works of the very highest excel- 
lence. The royal palace of Munich, when completed, will be a 
monument of art, such as it is intended to make our Houses of 
Parliament. It is already decorated with splendid specimens of 
fresco illustrative of the German national annals, and early poetry. 
One large suite of apartments is dedicated to the illustration of 
the Niebelungen Lied alone, and although only two of them 
are in the process of completion, they are even now sufficient to 
stamp the genius of Schnorr with immortality. In the whole 
circle of painting there is perhaps nothing finer, nothing more 
beautiful or gracious, than the group of Siegfried and Cluim- 
bilda. It is one of the few paintings which transcends the 
conception which it is intended to pourtray. It is evident that 
the whole work is the result of a highly poetic interpretation of 
the old song, by the hand of a master who has entered into all 
its beauties, while he loves it as a fragment of peculiarly na- 
tional literature. There is another suite of apartments adorned 
by noble paintings of subjects from German history, which are 
particularly worthy of study from the patriotism which breathes 
through them all. The feeling of nationality is growing stronger 
with every year all over Germany, and it is this sentiment which 
has inspired these fine works, and which pervades them in every 
line. To the German they have a peculiar charm, because thej 
speak to him in intelligible accents of bis father land. There is 
no straining after effect : all is simple and natural. The inci- 
dents are well chosen and efiectively told. The colouring good, 
and the knowledge of the rules peculiar to fresco perfect. The 
same building contains a series. of subjects by Cornelius, illus- 
trative of the Greek classics. They are small, and well painted, 
but not so striking as the others. The palace at Munich 
affords ample opportunities for study, and it would be well 
for artists who expect employment in the Houses of Par- 
liament to avail themselves of these before entering on their 
work. 

In the immediate vicinity of the palace is the church of All 
Saints, built upon the Byzantine model, and not unlike some 
parts of the church of St. Marc at Venice. The roof and 
arches and part of the walls, are gilt, and contain a very beauti- 
fill series of paintings in fresco, by Hess. The subjects are 
chosen from the Old and New Testaments, and the legends of 
the Roman Catholic church. They consist of groups of figures, 
painted on the gold ground, in imitation of the early Byzantine 
mosaics. These paintings are remarkable as exhibiting a sue- 
cessftd attempt at the revival of the religious style of the middle 
ages. The artists of Munich and Dusseldorf, have taken their 
type before the age of Raffaelle, and here followed the model of 
Giotto and Beato Angelico. They have not, however, been 
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slavish copyists^ but have united the style of sentiment pre- 
sented by those old masters with better dirawing and colouring 
than were prevalent at that age. These are perhaps the most 
finished and effective of all the religious paintings of the present 
time. The peculiarly touching and pious expression of the 
religious school is admirably rendered, along with great chaste- 
oess and simplicity of treatment. 

There is also a magnificent Basilica, which is at present 
being adorned with frescos from the legendary life of St Boni- 
face. Some are finished, and others are in different stages of 
progress. They are by Hess and other artists, and are also 
very favourable specimens of the religious style. The Glypto- 
tbek has been painted in fi-esco by Cornelius, who has chosen 
a series of Grecian subjects as most appropriate to the building, 
which is a gallery of ancient statuary. They are generally not 
so successful as the examples already given. They are rather 
hard in the execution, and appear to have been painted at an 
early period of the Munich school. 

Taken as a whole, these frescos are the best of modem times, 
and they distinctly prove that the art may yet be cultivated with 
as great success as ever. We only want the men and proper 
training ; and this brings us to what, in our opinion, would 
be the best course to follow with regard to our Houses of 
Parliament. 

It is quite clear that no proof has yet been afforded that our 
artists are competent to undertake and finish satisfactorily the 
great national works in contemplation, and this, as we have 
already said, arises not so much from want of talent as from 
want of experience. There are but two courses left open. The 
first of these is to employ competent German artists, so as to 
get the work finished as soon as possible. This would no 
doubt be the readiest and most successful method, provided we 
were sure that they could enter as thoroughly into the spirit of 
our national annals and literature, as they have done into their 
own. It is very doubtful, however, whether tliis would be the 
case : so that the only evident advantages would be, that the 
frecos would be sooner executed. But, after all*, is this rapidity 
at all requisite ? We think not. The works at Munich have 
been many years in progress, and do not all exhibit the same 
degree of talent. Indeed, this is no more than we might ex- 
pect, when we remember that. the late King of Bavaria had to 
form a school for the purpose, and find means for it: and surely 
what he has been able to do, our government could effect. 

It is really high time that we should be thinking of other 
functions of government, than merely keeping some thousands 
of men with red uniforms to fight battles in posse. But as we 
have not yet entered upon the very threshold of education, it 
is, perhaps, too much to expect great efforts for the encourage* 
ment of art We feel assured, however, that amongst the means 
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of monldiiig the character of a people, there is nothing more 
efficacious Uian the caltiTation of the artistic spirit : and here 
we have a noble opportunity presented of beginning the good 
work, which, if properly improved, will leave its impress on 
British art for ages to come. Let these frescos be only success- 
fully executed, and it will soon be found that a demand will 
arise for others all over the kingdom. There is wealth enough 
to pay for them, and the fine arts will thus receive a degree of 
patronage such as is sought for in vain, from art-unions and 
other similar expedients. 

In our opinion, then, the only way to meet all difficulties it 
to form a British school of fresco painting. The object is every 
way worthy of national support, and indeed, without this, we 
can see no method by which the Houses of Parliament can be 
decorated in a worthy manner. The frescos must be executed, 
so that there is already a demand for talent. It so happens, 
that our artists are inexperienced; but at the same time there is 
a great school in Germany to which access can easily be ob- 
tained, and where all the processes of the art are carried on in 
perfection. We do not consider that it would be at all deroga- 
tory to our most talented countrymen, to ask them to avail 
themselves of opportunities abroad which they do not possess 
at home. They would acquire the knowledge requisite to en- 
able them to throw their whole energies into a new line of art, 
the cultivation of which would be attended with immediate 
fame and profit : but we should take a very limited view of the 
advantages likely to arise from this, if we did not also express 
our firm conviction that the labours of such anj association 
would react on all the departments of painting. It is a re- 
markable fact) that art took its rise in fresco ; that it Wjas 
assiduously cultivated by all the great masters, step by step 
with their other works, and that the two branches arrived at 
perfection in the same hands and at the same time. It is 
almost superfluous to point out the great command and freedom 
which the execution of large subjects in fresco must impart, 
and so much was Michael Angelo convinced of its supreme 
excellence, that he considered it the only path of art worthy of 
a great painter. 



Phoioffraphic Manual^ No, 1. i^latts. 

A useful compendium, descriptive of the art of photography, 
and embracing the best formulas for the preparations used in the 
calotype and energiatype processes. It will enable the experi- 
mentalist, with the proper apparatus, to pursue this branch of 
knowledge. 



i 



THERMOMBTRICAL TABLE.^ULST ROSB OF SUMMER, ETC. 155 

A TkermometricalTable of the Scales of Fahrenheit^ Centigrade 
and Reaumur. By Alfred S. Taylor. Willatts. 

A very useful chart has been laid out by Mr. Taylor, containing 
the most important facts which have been unfdldedto us, with re- 
gard to temperature. He has given us the means of ascertaining at 
a glance, the mean temperature of the principal countries and 
cities, the temperature of the atmosphere on the summits of the 
principal mountains of the world, of the ocean at various depths ; 
the evaporating, boiling, Aising, melting, subliming, and con* 
gealing points of solids and liquids ; the temperature required 
for most chemical processes ; the degrees of heat and cold borne 
by man and animals ; the heat requisite for hybernation, germi- 
nation, and incubation, for the cultivation of plants; and Mr. 
Taylor has, with great industry, and as much accuracy as the 
subject would admit, compiled, from the best authorities, a table 
of reference useful and indeed necessary to the natural his« 
torian, the chemist, the physiologist, and the mechanic. From 
the size of the chart there are necessarily many abbreviations, 
which at first sight seem to bespeak confiision, but after a little 
examination this vanishes, and we find ourselves in possession 
of the means of arriving at all the information Mr. Taylor i6 
desirous of conveying. 



The Last Rose of Summer preserved for my Friends ; by Rose 

Ellen H. Kerr and Co. 

The gracefiil introduction to this little collection of poems 
disarms all criticism. If there are many deficiencies to be 
found, so are there many of the qualifications necessaiy for the 
poet. Imagination exists, although the efibrt to express that 
which is perceived is too visible. The young lady is evi* 
dently highly accomplished, and we trust that the gentle dew 
of heaven will descend upon her rose leaves while they are 
giving their sweetness to the air, and that no pelting of the piti<- 
less storm will overwhelm them, before they pass through the 
short existence to which the most beauteous of the floral king* 
dom are destined. There are some exquisite passages. 



SanneiSf chi^y sacred; by P. Edmbston. H. Brooks. 

There is much poetic feeling, good taste, and sense of that 
which is just and virtuous in this collection of sonnets. 



ROYAL GEOGRAPHICAL SOCIETY. 

G. B. Gkbknouoh, E»q., id the Chair. 

Hondaj, IStfa Jui. 
EiGUT new members were elected, aad tbe foUowing papers 
were read. 

1 . A Letter from Aden, of tbe 8th December, 1 844, addressed 
by Lieuteoant Cruttenden to the Rev. C. Forster, od the 
subject of the Himyaritic ioscriptioDs in Hadiamaut, and tbe 
nature of the ruins, still extant, of the ouce powerfiil nation of 
Himyari. At Hisa Gborab, search was made for the last ten 
lines which are wanting to an interesting inscription upon a 
rock. It appeared, however, that the base of the mountain had 
been partially washed away, and the end of tbe inscription with 
it. Local circumstances seemed to prore that the spot bad 
been inhabited at no very distant period. The cement of some 
of the more ancient constructions, either from age, from its 

E articular nature, or tbe mode in which it had been prepared, 
ad returned to its original state of limestone. The mountains 
around Hisa are so many extinct rolc&noes, and it appears 
that volcanic action had formerly derastated what was once a 
fruitful soil. Below the mountain of Hisa there are many 
tumuli of tbe ancient people ; but it would be impossible to 
open them without exciting the animosity of tbe Arabs. Lieu- 
tenant Cruttenden . recommends the city of K&ttaba, as the 
6ttest place for commencing discoveries, from which, in a line 
eastward, the entire range of Himyari Castles that guarded the 
southern frontier, would be found. Exploration of every kind 
is, however, very difficult. It is impossible to make a sketch, 
or take an observation of the sun, without being suspected by 
the Bedouins of searching for bidden treasure ; and Lieutenant 
Cruttenden generally promised them all tbe gold be should find, 
if tbey would only let him look at tbe sun in quiet. The 
writer goes on to mention the various places where there is 
reason to believe that interesting ruins of the Himyari empire 
~- ■ '"e found, and gives bis opinion of the best way of getting 
n. He says, the wonders of that empire and its people, 
miliar subjects to every story-teller in Yemen, and the 
an of the transformation of the Beni-6d into apes as 
sbment for their impiety^ may yet be beard in the serais 
)ffee shops of Southern Arabia ; and yetj the only answer 
an get from an Arab, when he is questioned as to the 
of these ruins, is, "They are the work of the 'Ian,' 
f the Kafirs, in the days of Saluman bio Daoud." The 
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letter contained some fresh Himyaritic inscriptions, to be 
decjpbered by tfae sagacious Mr. Forster, who has already 
done so much in making us acquainted with the historical facts 
recorded in the lost Himyaritic language. 

2. The next paper Vead, was a very interesting and methodic- 
ally drawn up description of the Island of St. Mary's, by Mr. 
Consul Carew Hunt. This paper cannot be abridged without 
mutilation ; but we learn from it, that the Island of St. Mary's 
differs entirely in its geological relation from the other islands 
of the Azores, and greatly resembles Sicily. 

3. The last paper of the evening, was on the freezing of 
streams in North America, by Mr. C. Anderson. This is 
a subject of great interest in physical geography, involving the 
great question of central heat, as affecting the temperature of 
springs, &c. The various phenomena present apparent ano- 
malies, which are as yet not satisfactonly explained; among 
them the formation of " ground grue," — a species of congela- 
tion which commences at the bottom instead of at the surface 
of rivers, and is not only common in Siberia and North America, 
bat known in the Rhone, and even some streams of England, 
has given rise to various and conflicting opinions. 

The reading of the papers was followed by a conversation in 
which many interesting facts were mentioned. 
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EFFECTS OF £ARTHQ(7ARES ON CLOCKS IN GRANAOA. 

The St. George's Chronicle records a communication of Mr. 
Stephenson, that on the occurrence of the earthquake in that 
island on the 19th of January, those clocks, the pendulums of 
which oscillated from east to west were almost all stopped, 
while none of those whose pendulums vibrated north and 
south were affected. This distinct motion from east to west 
is a novel phenomena, but a still more strange effect is noticed 
in the Mining Journal, that during the same earthquake, the 
principal officers on board the Thames steamer, anchored then 
near the island, noticed that the compasses on board revolved 
on their centres with great rapidity. This last important fact 
will, we hope, receive the attention of the Electrical Society. 
We trust soon to have further reports. 

ANASTATIC PRINTING. 

An invention of considerable ingenuity, and of vast uti- 
lity, is at the present moment attracting ^e attention of all 
those interested in the progress of mechanics and arts ; and 
although a quantity of hyperbolical expressions have been 
employed winch have rather tended to excite ridicule than 
senous consideration for the merits of this novelty, it is J 
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calculated to give an impulse of a striking character to the 
arts of printing and engraving. It consists of a process 
by which letter-press and engravings may be produced from 
an original to any amonnt required. As far as we are en-* 
abled to judge, the surface of a metallic plate is so acted 
upon as to receive an impression from the ink of any printed 
copy applied to it, and from this impression there may be 
taken duplicates almost without end. To the student of che« 
mistry the first part of the process 10 not a matter of surprise, 
rememberifig the ingredients of which ink is composed. The 
second stage, or the means of conveying the impression from 
the metallic plate to paper, is less easily understood. Little 
attention has been paid by chemists to the typographic ait, but 
that it is susceprible of great improvement there can be no 
doubt. As for tne interference of government being called for 
by any of the alterations for our advancement which are going 
forward in society, the less meddling there is the better. 
Changes of property of all kinds are daily going forward ; the 
occupations of all classes are constantly superseded by new in- 
ventions, and we have every reason to be satisfied with the ge- 
neral results. The inventor of this new typographical system 
deserves to reap the reward of his industry and ingenuity, and 
those who are the first to avail themselves of his plans must 
necessarily derive a share of the benefit. 

CHEAP ILLUMINATION OP LONDON BY GAS. 

Amongst the new ideas afloat in men's minds is the practica- 
bility of preparing the gas for the illumination of cities in the 
immediate neighbourhood of the coal pits, and transmitting it 
through suitable pipes along the lines of railway, giving in its 
passage branches to the different towns. Thus not only would 
the mischiefs resulting from the effluvia, and the smoke of the 
gas manufactories in die neighbourhood of large towns, be pre* 
vented, but the gas would be prepared at an infinitely cheaper 
rate than at the present time. 

THE SALVAOB COMPANY. 

Under this title has been formed another new company* 
The object is to rescue the treasure and property which has 
been wrecked upon the different coasts of Europe. The cal- 
culation is, that four millions of wealth are annually consigned 
to the sea. The number of ships lost annually is very great. 
In the years 1835-6, this interesting and important subject was 
investigated by a Committee of the House of Commons, .who, 
in making their inquiries, selected two periods of three years 
each, viz. first, from 1816 to 1818 inclusively; and secondly, 
from 1833 to 1836 inclusively; and reported, according to Lloyd's 
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books, that, in the first period, the total number of ships or 
Tesseb wrecked or missing appeared to be 1208 ; and in the 
second period 1702. About the middle of the last centuiy, 100 
vessels were lost in a single gale of wind at the port of Cadia. 
Mi, Anstin^s invention is the one to be used by the companj. 
It is different from the diving-bell: it is derived from tha 
Teij simple and well known principle in natural philosophy 
by which a rarer fluid will not only itself ascend, but will also 
exert an elevating force upon another body so as to raise it, 
through a denser medium. Upon this principle, the bladder 
of the fish, when filled with air or exhausted, causes its body 
to ascend or descend (as the case may be) through water : 
and the application of the same principle to cases of salvage 
promises results far more complete and important than those 
obtained by the diving-bell. 

TUNNEL UNDER LONDON. 

We have received a prospectus for the formation of a com-* 
pany to connect the different r^ways by means of tunnels 
under London and Westminster* Not only do the promoters 
dwell upon the feasibility of the project, but they assert that it 
can be carried out at a veiy moderate expense. 
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COVBNT GARDEN, — MB. BRTTY.— ANTIOONE. 

The most striking event in the theatrical world, since our last 
notice, is the opening of Covent Garden Theatre, under the 
management of M. Laurent, " for thirty nights only.*' Of course, 
this announcement was only looked upon as the result of a wis^ 
caution on the part of the venturous manager, the undertaking 
being looked upon as an " experiment ; '* and we are happy to 
add, that by all that we can judge of the result, the experiment 
appears to have been successful, and will be repeated. 

The performance, on the opening night, ** boxing night,** con- 
sisted most orthodoxly of George Barnwell, — dreadful inflic- 
tion of old school legitimacy ! — and a pantomime, the name of 
which, as we do not signalise those of other theatres, it would 
be invidious to mention. The next adventure was the debut of 
Mr. Henry Betty, (son of the " Infant Roscius," of quondam 
celebrity,) in Shakspeare^s Hamlet y and afterwards in Talfourd's 
Grecian Captive. Mr. Betty possesses, — ^and wants — severaj of 
the necessary qualifications for the impersonation of tragic 
heroes before a London audience, — an audience which, miserable 
as their present prospect is upon the stage, have recollections 
of the past, which render them fastidious in matters of this kind. 
The success of Mr. Betty was of that dubious character, which 
will render further practice in the provinces inevitable ; and may 
yet warrant a return to the metropolis at some future period. 
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The third and most tuccessful acfaierenieDt of the manage- 
ment, has been the prodnction of Sophocles^ '* sncceasfiil and 
admired lyrical tragedy ** of Aniiffone, Glorious old Sophocles! 
Noble Aihenian ! Little did thj ongnitefiil children think, when 
fancying you had lingered too long in this worid of care, and 
wooy and wickedness, and thinking they could fill thy place 
better in thy possessions, — when they charged thee with liring 
too long, and denounced thee at the police office, as being 
insane — a dangerous lunatic ; — ^little did the ungrateAil, piggish, 
young gentlemen imagine that some twenty-three centuries 
after thou and they were gone to dust, thy spirit and works 
would rise up in power and speaking life amongst a won- 
dering nation, — a wonderful nation, — unknown historically 
or geographically in thy time ! But it is er^i so ; — ^and why ? 
Truth is eternal, and can never die ! M€igna egi verita$ etpre- 
valebiti True genius is truth itself; and as long as man is 
man, and menu's brains fit in the same shaped craniums, and 
men^s hearts beat in the same measure of time, and on the 
same principle of mechanism, their judgment and their feelitigs 
must respond to the genuine, massive, potent truth, of the glo- 
rious Sophocles ! Reader, go and see, — or rather, go and listen, — 
for, according to the rules of the Greek stage, there is no fight- 
ing nor slaying on the stage, — there are no terrific combats, — 
no startling incidents ; — but there is a crushing current of eTent, 
simply recited, — a thrilling terror of natural self-incurred ca* 
lamity, — a close and obvious sequence of vengefiil justice upon 
wailful wrong; and witbal, a deep humiliation and abject misery 
in the bereaved and stricken victim, that is beyond all artificial 
incident or fabricated pathos. The acting of Mr. Vandenbofi' 
and his daughter, in the principal characters, Creon and Jn- 
iiffone, was careful and energetic, and presented many points 
of remarkable excellence ; but to say that it came up to the 
requirements of the parts, would be to go much beyond the 
truth. ^ Mr. Archer, as Tiresiaa^ gave the denunciations of the 
Seer with great gravity and propriety* I'he music of Men- 
delssohn for the choruses is for the most part fine and appro- 
priate ; full of tone and breadth, and like the poefs writings, 
characteristically massive. They were efiective, particularly 
the *' Hymn to Bacchus;^ but only let us imagine what the 
effect of them — of the whole performance — ^must have been in 
the original rich, rotund Greek, amongst an ancient Greek 
audience, who looked upon these incidents and revelations as 
^'Religious Mysteries:*^ only fancy them considering them- 
selves, not merely spectators, but part of the chorus, — and how 
tremendous must have been the effect ! "^Twas *' Greek, meet- 
ing Greek,'* in those days ! At the Adelplii, the spirited manager 
faaiT produced a melodrama, the Green Bushes^ in the best 
style, and with all the strength of the excellent Company. 
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By William Walton. 

O.N eniering upon this subject, it would only be just to premise 
that it is to the spirited men of Liverpool, those intelligent and 
enterprising merchants who visit every accessible part of the 
irlobe, in order ^to exchange our manufactures for the produc* 
lious of other climes, that the public are indebted for the intro- 
duction of this useful article, known to the Peruvians for cen- 
turies before the Spaniards discovered and conquered them. 
The early annalists, who transmitted down to us the details of 
thofse* occurrences which distinguished the career of Pizarro, 
and of which several were eye-witnesses, agree in stating, that 
the aborigines of Peru were an interesting race, living in peace 
and plenty under the patriarchal government of a monarch 
whose chief study was the well-being of his subjectift. Those 
secluded Indians had, in fact, attained a degree of civilization 
which astonished their assailants. Their cotton and alpaca 
cloths, in fineness and regularity of texture equalled any goods 
at that time made in Spain, and to both they imparted vivid 
and durable colours. Gold and silver were manufactured by 
them into articles of superior workmanship, and even in archi- 
tecture they were found to excel. Finally, in arts and manu- 
factures the Peruvians were as far advanced as the Chinese, 
whei) first visited by Europeans, and in other respects these 
two primitive races resembled each other. 

Iti agriculture the children of the sun were consummate 
masters. Their lands were cultivated in common, and the 
produce when gathered in was divided into three portions, viz., 
one for the Inca and his government, another for the worship of 
the sun, and the remainder for the people. It was the Inca'^s 
duty to provide against the contingencies of famine, which he 
did by the establishment of storehouses in every part of his 
dominions, under the administration of responsible officers. 
The higher orders taught rural industry both by precept and 
example. Acting on the principle that the larger the quantity 
of corn grown, and cattle reared, by the lord of the soil, the 
Diore does he contribute to the maintenance of his fellow- 
l)eiogs, and in that proportion becomes useful to the com- 
munity, no available ground was left neglected by them. 
Industry in raising the fruits of the earth, and economy 
in using them, were preached from the altar, as well as 
hy the elders, and so anxious was the government to secure 
tlie growth of the most possible food for the sustenance of 
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man, that agriculture was regulated and protected by agrarian 
laws. The Inca and the priests of the sun had lands and 
flocks of their own, and if, through an earthquake or some other 
calamity, the inhabitants were deprived of thf ir usual supply 
of provisions or seed, they made up the deficiency. Hence 
the able working classes never knew the pressure of want The 
helpless and infirm alone became objects of charity, and of 
them care was taken at the public expense. Besides the lands 
destined for the growth of com, each family, according to its 
size, was allowed a plot of ground to raise vegetables and 
esculent roots. The Peruvians, in fact, practised what we call 
the cottage allotment system, and from it derived the greatest 
advantages. 

But in vain would have been the provident care and pa- 
triotic exertions of the Incas, in organizing and upholding a 
practical system of agriculture, if tliey had not been providen- 
tially favoured by nature with an extraordinary means of ma- 
nuring their lands. The long strip of country facing the Pacific, 
and once constituting the empiie of the Incas, is composed of 
sandy valleys upon the coast, and in the interior of broken 
and barren slopes, excepting at intervals entirely denuded of 
vegetation. It therefore became necessary to economize all 
the available land possible, and even increase the quantity. 
On an extremely limited surface, the Incas had to see that 
^food was regularly provided for eight millions of souls; the 
same surface that does not now support more than one. In 
order to efiect this purpose, artificial grounds were formed on 
the Andes' slopes, by inclosing with stone walls the spots 
where the alluvial soil collected, after being washed down 
from the mountains by the torrents of rain with which they 
are periodically deluged. These inclosed hollows were their 
principal seed-lands, and here they grew their maize and 
millet, without any intermission, or alternation of crops. 
Manure of the most powerful kind consequently became ne- 
cessary, and with this they were not provided by the domesti- 
cated animals usually frequenting our farm-yards. The Peru- 
vians certainly possessed the llama and alpaca in consider- 
able numbers, but in a country bare of wood they were 
obliged to use the dung of these animals exclusively for fuel, 
a practice prevailing to the present day. 

To remedy this deficiency in manure, they had recourse to 
the droppings of aquatic birds, accustomed to congregate and 
breed upon their' coast. The Pacific, more especiiQly near the 
American shores, it will be borne in mind, is filled with fishes 
of various kinds, from the dolphin and flying fish down to the 
pilchard and anchovy, the two latter of which are constantly 
seen moving along in endless shoals. To feed upon this ready 
prey, at the peep of day myriads and myriads of sea-fowls of 
all sizes and descriptions, in families, leave the headlands and 
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small islands to gain the offing. There, skimining the surface 
till thej perceive a migratory shoal, they settle, and emulously 
begin fishing; on some spots covering ihe sea for miles round, 
and appearing like a dark cloud resting upon the waters. Here 
they dive and splash till they are gorged with food. In the 
coarse of the scramble, serious contests sometimes occur be- 
tween the various tribes contending for the same prey, when 
the fishes, startled at the unusual bustle and stir above them, 
forsake the surface and take to the deep, leaving their pursuers 
in a disappointed and angry mood. These immense flocks of 
daily prowlers are composed of cormorants, pelicans, alba- 
trosses, gannets, gulls, and petrels, with a variety of ducks and 
divers, aJl hungry fishers on the deep, independent of sea- 
swallows and shore birds. When fatigued by their efforts to 
procure a meal, they rest upon the surface, scarcely ever ruffled 
bj the flitting breeze, till the sun begins to decline, when winging 
their way back to their accustomed haunts, and resuming their 
respective stations, these valuable assistants to the fertility of 
the land quietly await the process of digestion, next morning 
going forth to pursue their daily occupation. 

Of the amount of these accumulations no estimate can 
be formed, and 'even if it could, the allowances to be made 
for waste and evaporation would baffle all calculation. That 
some remote idea may be formed of the quantity of fer- 
tilizing matter nightly deposited by these useful birds, it 
may suffice to say that the number of cormorants, pelicans, 
and albatrosses, the great gormandizers of the ocean, till 
within the last forty years frequenting the coast of Peru, by 
competent judges, has been estimated at 8,000,000 ; and that 
each one in the course of the night voids four ounces in weight. 
This number may appear exorbitant to those who do not con- 
sider that these birds have beeti left undisturbed, and in a regu- 
lar state of propagation, ever since the creation of the world ; 
and that, besides, they and their successive progeny have always 
foand ample sustenance on the neighbouring deep. Taking tlie 
DQmber here stated to be approximately correct, it would follow 
that the emanations of three classes only, deposited upon va- 
rious points along a line of coast not exceeding 25 leagues, 
have amounted to more than 300 tons per night, independent 
of those of ten or twelve tribes of minor birds, equal at least in 
point of numbers to the families of the larger kinds, and whose 
roidances on an average may be set down at from one to two 
ounces each. 

The faint idea here conveyed of the origin and quantity of 
birds* excrementitious deposits along the Peruvian coast, will 
enable those persons to correct their opinions, who, when this 
new fertilizer was first introduced, doubted whether these masses 
would supply a sufficiency to render guano an article of com- 
mercial interest for any length of time. Guano, in the Peruvian 
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language, means dung, and Guanaes, the birds which prodace it 
So valuable were .these contributors to rural prosperity consi- 
dered by the ancient Peruvians, that, by special enactments, 
they were shielded from harm. In the breeding season, no one 
was allowed to land upon the islands, or visit the headlands, 
frequented by the dung-birds. Against those who killed them, 
the penalty of death was awarded ; nor was it lawful to collect 
this manure at any other time than when the birds were absent 
from their roosting places. The heaps were at)portioned out 
and allotted to the inhabitants of each district according to their 
wants, and any waste severely punished. The ancient Peruvians, 
however, principally used the fresh dung, taking away the de- 
posits from year to year; a circumstance which leads us to think 
that the accumulations now ransacked by European traders, 
were left untouched by them. It is, indeed, presumable that 
formerly the fresh droppings afforded an adequate supply, and 
when collected, the whole was put into panniers, and on the 
backs of llama carried up into the mountains for distribution. 
The guano birds invariably roost upon the highest and most 
inaccessible ridges, frequently upon rocks overhanging the sea, 
and in these haunts nestle and produce their young. Hud- 
dled together on the same locality, in such a manner as 
scarcely to afford standing room, these animals leave their 
droppings, which, mixed with egg-shells and earthy impu- 
rities, are washed by the heavy rains occasionally falling into 
hollows below, where they form abed, by time so much hardened 
as to require the aid of the pickaxe and blasting to break the 
strata. The masses in Peru, now working, vary from ten to 
thirty feet in depth, according to the situations, and bear evi- 
dent signs of their gradual formation. Since traffic has be- 
(^omC/So general along the Peruvian coast, and the haunts of the 
guano birds have been assailed at unseasonable periods of the 
year, numbers of the frequenters have forsaken their old roosting 
places and sought out fresh ones, either on the north or south ; 
but as the same agency goes on and never stands still, it na- 
turally may be expected, that guano deposits will hereafter be 
found on other points. 

With the aid of this manure, patient industrj'', and an econo- 
mical plan of irrigation, the large population of ancient Peru, 
concentrated upon a confined space of cultivable land, was 
secured against the horrors of want Their seed-lands were dug 
with a wooden spade, and divided into furrows, with a small 
beaten path between each, for the double purpose of receiving 
a current of water along it, and enabling the husbandman to 
avoid treading down the bed, as well as to weed it when requi- 
site. Maize and millet were their principal grain, in sowing 
which they used the process of dibbling. A hole was made in 
the ground to a certain depth, and as much as could be rounded 
at the bottom, into which half a gill of dry guano was thrown 
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Md spread about. This basis was then covered with an inch of 
mould/and two seeds dropped in, and in case of there being no 
appearance of rain, care was tal«en to water the plot, an opera- 
tion repeated every second or third day, for at least a month. 
On their stocl of potatoes, however, the aborigines relied more 
than on maize and millet for their winter's food, and con- 
sequently they raised them in great abundance. For this purpose 
they also dibbled, and followed the same process as the one 
above described; but since the introduction of the plough, drills 
are used, at the bottom of which the guano is scattered, 
and mould thrown upon it, when the tubers are laid down 
and covered in. In the same way, the Peruvians planted the 
oca, yam, and other edible roots, with which their country 
abounded, always taking care that neither seed nor settings 
touched the guano, owing to its caustic nature. When ground 
had been thus prepared and sown, m^ize rose considerably 
higher than a man's stature, the stem thick and strong, with 
three and even four ears upon it, yielding from 400 to 500 for 
one. The produce of the potato was seldom less than 45 to 50 
for one, and that of vegetables in the same or indeed in a higher 
proportion. 

The increase in the axi, or Guinea pepper, was still more as- 
tonishing. Unaccompanied by this exciting condiment, the 
aborigines relished no food. Red peppers constituted the 
principal ingredients in all their meat and fish stews, as well 
as in their porridge, and were also eaten in a raw state with 
their maize cake. Being an article of the first necessity, they 
were in universal request, and an adequate quantity to meet the 
demand consequently became necessary. The Spaniards were 
astonished on beholding the numerous verdant patches of this 
sightly plant which ornamented the slopes, and at a distance 
appeared like so many hanging gardens. When the pepper 
seed was confided to the earth, a small calabash full of guano 
was placed underneath and covered with mould ; the same quan- 
tity was repeated at the period of germination, and again when 
the fruit began to form. By this means they obtained upwards 
of 400 pods from each stem, which, when gathered, were hung 
up in the sun, and laid by as a winter store* With equal success 
was guano applied to flowers, shrubs, and fruit trees. By its 
application, cotton and plantain trees bore a double crop. 

The Peruvians seemed practically sensible that, like other 
beings endowed with life, plants require a constant supply of food, 
and that this they can only obtain through the medium of the 
earth, the element in which they are destined to live and thrive. 
It therefore only remained to be ascertained, ^\*hat food actually 
was the most suitable and congenial ; and next, in what way it 
might be best administered ; taking care, at the same time, to 
see that the nurslings were not injured by the application of 
matter containing any deleterious properties, equally fatal to 
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vegetable as they are to animal life. Long experience tan{^ 
them that guano is the most fitting pabulum or food for plantB^ 
the traditions of bygone ages having satis£Bu:torily established 
the fact that nothing else afforded sach an immedi^, abondant, 
and permanent supply of nutritious matter. They did not stop 
to inquire into the causes of what, to them, must have appeared 
a phenomenon, neither did they pretend to know the chemical 
constituents of the soil to which their seeds and esculent roots 
were entrusted. They were satisfied with results obtained, seek- 
ingonly how to apply the fertilizer, which Providence had laid in 
store for them, with judgment, and in such manner as to render 
it in the highest degree prodqctive. Studying those distinctive 
principles which act in the development and growth of plants, 
they became convinced that their nourishment is derived firom 
the soil, and taken in through the fibrous roots at the bottom of 
the stem, in their structure so extremely small and confined, that 
it became impossible for this nourishment to be imbibed unless 
within their reach, and in a soluble state. Bence the guano 
was always placed beneath the seed, seedling, or setting, with 
an intervening layer of mould, in order to guard against its 
caustic properties before it enters into a state of solution. The 
Peruvians took care to manure the plant rather than the land, 
applying water to the surface, in order that in the course of 
filtration it might, with the ingredient previously thrown in, 
form those combinations required by nature for the nutrition of 
plants. In this manner they increased the productiveness 
of the earth, as before stated, not only in reference to grain, 
edible roots, and vegetables, but also trees of a large size. On 
the principle that any animal becomes strong and robust when 
well fed and nourished from its earliest infancy, they occasion- 
ally guanoed their firuit trees, from the period they Were first set 
until they attained a state of maturity. Hence nothing could 
exceed the size, beauty, and flavour of their native fruits. 

After their establishment in Peru, the Spaniards continued 
the same system of agriculture, in practice found so suitable to 
the nature and circumstances of the soil, that it still continues 
in use, without the slightest improvement. Sensible of the 
importance of moisture, the ancient Peruvians had adopted ju- 
dicious plans of irrigation, which proved their advancement, if 
not in the science, at least in the practice of hydraulics. By 
means of canals, aqueducts, and tunnels, they brought water from 
a great distance to a reservoir situated above their seed and po- 
tato lands, whence, by the aid of sluices and trenches, it was 
distributed down the slopes, at the bottom of which their firuit 
trees were planted, in order to economize the water which had 
oozed through the guanoed grounds. This practice still con- 
tinues in full vigour, and a modem code of laws ha& been 
founded upon it, in order to prevent collisions between inte- 
rested parties. When European grain, vegetables, and fruit 
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trees Were introduced, guano manure proved equally effica- 
cious. Wheat and barley were sown upon lands which the 
year before bore maize and potatoes, yielding 300 bushels for 
one, and thus proving that there is a durable virtue in this fer- 
tilizer. Cabbages, peas, beans, lettuces, &c., were equally be- 
nefited by its application. Fig, olive, pomegranate, orange, and 
mulberry trees were also brought forward and rendered more 
productive ; but in the vine and sugar-cane the effect was mar- 
vellous, and continues so to the present day. In the development 
of flowers, guano, when applied in the same manner, was found 
peculiarly serviceable, by its supplying those materials essential 
to the formation of their delicate tissues, and the elaboration of 
their beauteous colouring. Hence, on the banks of the Rimac, 
besides native flowers, the pink, rose, and jasmine have ac- 
quired a scent and brilliancy of colour which they cannot boast 
in Europe. 

For nearly 800 years, as before stated, were these facts known 
to us ; but nobody thought of availing himself of the informa- 
tion. Of the practice and results above stated, we had read in 
most of the early works on Peru, and saw them confirmed by 
the testimony of our own navigators, as well as by those sent to 
the Pacific by the French in the course of the last century ; and 
yet this valuable food for plants remained entirely neglected. 
When Humboldt returned from South America, he brought 
with him samples of guano which were analyzed by chemists 
in Paris, and the results published with all due authority, but 
still no impression was thereby made in France^ or any other 
part of Europe. In vain did the late Sir Joseph Banks, who 
accompanied Cook to the Pacific, and there learnt the import- 
ance attached to the use of guano, urge the adoption of this 
new manure upon the attention of British agriculturists ; and in 
vain were his efforts afterwards seconded by another individual, 
who had more recently visited the western shores of South 
America. ' The first notice among us taken of this fertilizer was 
by General Beatson, an experienced agriculturist, who, in 1809, 
held the command of St. Helena. In 1816, this distinguished 
officer published his Tracts relative to that island, in which he 
acknowledges that his attention was first directed to guano by 
Sir Joseph Banks; and that, having a fair opportunity, he de- 
termined to try its efficacy, which he carefully did. He then pro- 
ceeded to give the comparative results of his experiments with 
Eotatoes, using at the rate of 35 bushels of guano per acre, 
orse dung at 35 cart loads, and hogs' litter or stye dung in the 
same proportion. The result was that, on an equal space, the 
first yielded 639 lbs., the second 626 lbs., and the third 534 lbs., 
while no dung afforded only 446 lbs. To these results, he 
added in detail those of his experiments on grass lands, still 
more favourable in reference to birds* droppings. 

These interesting particulars were read with indifference ; or, 
in other words, no one in Europe dreamt that guano might be 
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made available. A few curios'os connected with Peru procured 
a bag or two each, and in their own residences successfully 
tried it with flowers. When saline fertilizers came into fashion, 
owing to the scarcity of return cargoes in Peru, some of our 
merchants brought away the nitrate of soda, found in consider- 
able abundance on small islands along the coast, but still its 
more valuable accompaniment continued to be entirely over- 
looked. Our merchants seemed to think that they should be 
disgraced by converting their vessels into dung-carts. At 
length, Messrs. Myers and Co., of Liverpool, had the courage to 
order over a small quantity on trial; and in 1840, twenty casks 
arrived, which were placed at the disposal of several distin- 
guished agriculturists. Among the earliest experiments was 
that of Mr. Smith, of Gunton Park, Norfolk. He applied 
200 lbs. of guano to an acre ; and on an equal space in the 
same field, 15 bushels of bone-dust, when both were drilled into 
the ground with seed wheat. The result was, that the first plot 
yielded 6 qrs. 2 bushels, and 1^- peck, whereas the produce of 
the second was only 4|- quarters. Mr. Westear, of Buni'ood, 
Surrey, tried the same experiment with barley, and ascertained 
that five rods, prepared with guano, yielded at the rate of ftD 
bushels per acre, and with common dung 85. Mr. Harriott, N. 
Waltham, on the 1st of May, put a small quantity of pure 
guano into the ground with barley, after which it was noticed 
that the weather continued dry ; nevertheless, the barley came 
up three days sooner than in other parts of the field, and was 
more luxuriant. The comparative produce was more than one- 
half, and double the quantity of straw. He also experimented 
on swedes, and found guano infinitely preferable to bone-dust 
mixed with ashes. Tried with clover, it produced, on the same 
space, half a ton more than in other sections of the field. Mr. 
Love, of Shoreham, also noticed a marked difference when ap- 
plied to turnips. Messrs. Cormacks, florists, of Deptford, used 
guano for their plants, and recorded their testimony of its excel- 
lence. Mr. Nott, of Hallow, Worcestershire, acknowledged the 
beneficial effects of guano, when used for hops, as did his neigh- 
bour, Mr. Winnell. Other successful experiments were made in 
Scotland. 

So highly encouraging were the results obtained in 1840, that 
the Jjiverpool merchants sent out orders to Peru for an in- 
creased supply, when the government declared guano to be a 
monopoly of their own, and levied a heavy duty on its ship- 
ment. Several British houses uniting, nevertheless, entered into 
a contract with the local authorities for a supply equal to 20,000 
tons per year, on which they were compelled to pay royalty 
dues equivalent to the prime cost, which immediately advanced 
to 8/. per ton. In 1841, two cargoes reached Liverpool ; and 
in the course of July in the same year, and at the dinner- 
meeting of the Royal Agricultural Society held there, Lord Stanley 
mentioned the subject, anticipating the Jesuits which might be 
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expected from the importation of this foreign fertilizer. About 
tbe same time, the French Board of Agriculture and Science 
called the attention of the agriculturists in their country to the 
value of guano. In 1842, upwards of 20,000 tons were received 
in Liverpool and other portii from Peru, and first sold ^t 22s. to 
2Ss, per cwt., then dropped to 14«. and 15«., and afterwards to 
12*. and l^. This quantity served to dress upwards of 100,000 
acres, and the farmers who used it rejoiced to find that guano 
brought their crops earlier to maturity, and besides increased 
ibeni 20 or 50 per cent. It was then proved to be admirably well 
adapted for a damp soil and humid climate, and, as a manui-e, 
more durable than any other heretofore used. 

The reputation of guano being thus established by a series 
of expensive experiments, (for it must be borne in mind that the 
duties and prime cost in Peru amounted to 61. per ton, and the 
freiifht round Ca})e Morn, in many instances, to as much more,) 
the wits of our traders abroad were set to work, in order to dis- 
cover other deposits where the same article might be procured 
on easier terms. At length, a small island called Ichaboe was 
found out, on the S.W. coast of Africa, containing guano in 
some hollows from 20 to 30 feet deep. This island is situated 
three miles from the mainland, and wears the appearance of a 
barren rock, without any vegetation upon it ; but instead of 
these masses being formed by the excrementitious deposits of 
the birds usually frequenting the Pacific, they proved to be ac- 
cumulated emanations from the penguin and seal, washed down 
by the rains. Notwithstanding the hurricanes which prevail 
upon this part of the African coast, the dangerous rocks sur- 
rounding the desert island alluded to, and the dijflBculties of 
loading, our vessels emulously flocked thither from almost every 
port, more especially Liverpool ; and according to advices of 
October 3, received from . Ichaboe, upwards of 800 British 
vessels were at that date lying there, loading and waiting for 
cargoes, and more arriving. The same letters add that, accord- 
ing to present appearances, there was no more guano left than 
would be required for the amount of shipping already there. It 
is estimated that in the course of the current year (1844) and the 
first six months in the next, as many as 850 vessels loaded 
with African guano will have arrived, independent of minor 
supplies from Peru. Taking the average stowage of each vessel 
to be 350 tons, it may therefore be confidently set down that, 
before the next six months expire, we shall have received up- 
wards of 200,000 tons. African guano sells for 5/. lOs. to 6/. 
per ton ; whereas Peruvian holds up at 10/., a proof that the 
latter is most esteemed, which may be owing to its superior 
quality and its being less impure. It is known that, during the 
hanicane seasons on the African coast, the sand is blown off to 
a considerable distance out at sea, and consequently may have 
slightly overlaid the Ichaboe guano, the island being low, and 
entirely unsheltered. More phosphate of lime is also found 
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mixed with it, which may be attributable to the penguin and 
seal dying upon the spot where they roost and breed, which 
does not aJways happen with the feathered tribes on the Pacific, 
whose dead carcasses are besides immediately picked up by the 
condor and other vultures daily descending from the Andes in 
search of prey. 

Besides supplying the home demand, guano is now sent to 
Jamaica and Barbadoes, in order to invigorate the sugar planta- 
tions, exhausted by successive crops. It is asked for in Ger- 
many, and shipments have already been made to France for the 
vineyards, where the. wine-growers have, at length, borrowed a 
lesson from the Peruvians* The importance of this article, 
therefore, continues to increase, both here and abroad, and ap- 
prehensions already begin to be entertained that, with the 
growing demand, the usual sources of supply will, in the course 
of a few years, be dried up. From the eagerness of our navi- 
gators it may, however, confidently be expected that other de- 
posits will be found out in regions hitherto unexplored. Till 
within the last six years, bird-droppings have been considered 
of little or no value in Europe. Accumulations of them, bow- 
ever, are known to exist in Spain, in the elevated crags and 
caverns frequented by vultures, crows, and bats. The habita- 
tions of sea-gulls and other marine birds along our own northern 
shores, might equally be worth exploring. In the N. Pacific, 
guano deposits have already been visited; and already is this 
article shipped from the coast of Labrador to our American 
colonies. Numerous flocks of sea fowls, as well as large con- 
gregations of seals and penguins, have also been seen by navi- 
gators pursuing their course to the Arctic regions. Let their 
haunts then be searched. Guano, we are assured, was recently 
discovered in the turrets of Notre Dame, in Paris, and why shall 
it not be found in those of our own old churches? Professor 
Buckland, at a late scientific meeting, and while discoursing 
on spontaneous combustion, stated to his audience that two 
churches, the names of which he had in his possession, had 
been destroyed by fire through the accumulations of guano in 
the steeples and towers. The learned professor took occasion 
to remark that pigeons, crows, daws, and other birds were in the 
habit of congregating in the upper parts of our old churches, 
and that on visiting the venerable cathedral of Canterbury, he 
had himself counted fifty winged contributors flying through 
the broken lattices of the windows, — expressing his apprehension 
that, if their droppings were allowed to accumulate, and a 
strong wind during a thunder-storm should arise and cause a 
strong current of air to pass through the tower, that noble edi- 
fice might be destroyed by fire. If the danger of spontaneous 
combustion is not suflScient to induce those, who have charge 
of our old churches, to keep the steeples and towers clean, 
perhaps the price of guano hereafter will. 
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PHENOMENA PRODUCED BY THE JUXTA-POSl- 
TION OF CERTAIN COLOURS IN CERTAIN 

CIRCUMSTANCES. 

TO THE EDITOR OF THE POLYTECHNIC REVIEW. 

Sir, — I have just read, in the November number of your in- 
teresting Review, an account of the singular effect of the juxta- 
position of certain colours, as brought before the British Asso- 
ciation by Professor Wheatstone. For the benefit of those who 
are disposed to try the experiment men^oned, it were very 
desirable that the ingenious Professor would state the precise 
colours to which he alludes when speaking of red and blue ; for 
under these vague denominations there are tints infinite. The 
precise colours for producing the best effect might easily be 
determined by sayiug the red of such an object, and the blue of 
such another object, in the animal, vegetable, or mineral kingdom, 
of course selecting those that are always of one constant tint : such 
lerms of comparison are used in the nomenclature of colours by 
Werner and Syme. In the next place, we are desirous of 
knowing whether the colours, both of the ground and of the 
spots, should be dead or shining, and whether the substance of 
both should be the same ; what sized spots, and what distance 
between them, succeeds best, and if the motion communicated 
to the whole should be slow or quick. 

There seems to me but little doubt that the effect is due, as 
Professor Wheatstone thinks, to the impressions produced upon 
the retina by different colours, or rather, I should say, to the 
great effect produced by the red as contrasted with the effect 
produced by the blue. Every colour, no doubt, produces a dif- 
ferent effect ; but while I apprehend the blue to produce the 
least or the gentlest, and the red the greatest or most violent, 
the other colours may so nearly approximate in their effect, that 
the impression of the one may be almost immediately merged 
into that of the other. In the. two experiments with red spots 
upon a blue ground and blue spots upon red, the cause of the 
phenomena is one and the same ; at least, such is my persua- 
sion. It is the effect of the red in both cases which remains 
even after the position of the object be so changed as to bring 
the one colour where the other was a moment before. 

I made a very rough trial : I stuck common small red wafers 
over a piece of flax-flower blue paper ; the latter was nine 
inches by six, the wafers about four lines in diameter, placed in 

Suincunx order about an inch apart. It should be remembered, 
bat what we denominate red wafers are in reality of -an orange 
colour, or rather of a yellow scarlet. Having tried different dis- 
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lances from the light till I found the best suited to the effect, I 
perceived, upon agitating the paper, that the wafers had a very 
apparent motion, independent of that of the ground on which 
they were placed. I found also that by making the extent of 
the vibratory motion from side to side equal to the space be- 
tween the wafers, they became alternately light and dark in 
colour, by the exact correspondence in one of the vibrations of 
the retained image and the new effect. In giving the paper a 
circular motion, the wafers seemed to revolve on their own axes 
without quitting the spot. A more extensive circular motion, if 
rapid, produced, as a matter of course, so many rings, which 
either touched each other at their circumferences or interlaced, 
according to the extent of the motion. I observed, also, that 
the effect of the daticing, so to call it, of the spots, is more 
readily perceived when these latter have been looked at for a 
little lime before moving the paper. This, of course, is easily 
accounted for, by the retina having, by that means, time to re- 
ceive the full impression. It certainly seems strange that black 
spots upon a white ground should have no effect. (I presume 
white spots upon a black ground were also tried.) I con- 
ceive, however, that this seeming anomaly may be explained. 
by assuming that white, being the perfectly harmonious admix- 
ture of all colours, produces a kind of compensation of effects 
on the retina, which leaves it in a passive or normal state as 
regards the impression from any of the colours of the spectrum, 
and the passage from this normal state of the retina to the ab- 
sence of all effect, when black is presented to the eye, may be 
so sudden and easy, as to leave no impression behind. We 
know, indeed, that nothing fatigues the eye so much as long 
contemplation of a white surface ; but I much question whether 
a less prolonged presence of a bright red, by producing a more 
disturbing or abnormal effect, does not leave a more sensible 
and lasting impression than white would do under similar cir* 
cumstances ; and, if so, we may have the reason why black 
spots upon a white ground, or white spots upon a black ground, 
may not produce the effect experienced from red and blue. 
I cannot help thinking that the colours use dbeing complemen- 
tary to each other has something to do with the phenomenon. 
When a black spot upon white is looked at for some time,^and 
the black suddenly removed, its complement being white is not 
immediately perceived on the white ground, though after a time 
a white spot of greater brilliancy than the rest of the ground ap- 
pears. In like manner, a white spot being placed on a black 
ground, and after a while suddenly removed, no effect is imme- 
diately apparent, but after a time a spot of intense blackness is 
perceived, by the side of which the black ground seems grey. 
Now from these facts it is evident, that in the rapid motion 
communicated to the white paper with black spots, in Professor 
Wheatfitone^s experiments^ no effect from accidental colours can 
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be seen ; and no abnormal or violent disturbing effect having 
been produced on the retina by either black or white, there is no 
duration gf the image, by which alone, in the case of red and 
blue, the tremulous motion of the spots can be accounted for* 
Ked and blue, or rather orange and blue, are complementary ; 
thus, when a red wafer is placed on a sheet of white paper, and 
after being for some time considered is suddenly removed, a 
blue spot, after a time, appears; this blue is that of the ground 
used in the experiment mentioned, and is therefore not seen to 
replace the removed red, because sufficient time is not allowed 
fur the appearance of the brighter blue spot which would be 
seen to come where the red was, if the ground were not moved; 
but this does not explain why the image of the red remains. 
We can only account for it, as we have said, by the great, and 
probably sudden effect produced by the red, and which lasts 
Kome time after the. cause which produced it has ceased to act; 
an effect which the blue has not the same power to counteract. 

Having placed red wafers on a sheet of writing paper, I could 
not produce by backward and forward motion the same tremu- 
lous appearance of the spots as when they were placed upon the 
Jblue ground. If the motion in this case be very rapid, the spots 
become paler and are joined by a faint reddish line, being the 
impression left upon the retina by the passage of the spot over 
its surface. The immobility of the spots, in this case, would seem 
to shew that the effect produced by red is more readily counter- 
acted by white than by blue, or in other words, that the retina 
returns with greater readiness to its normal state even after violent 
disturbance, than from an abnormal state of too great irritation, 
to an abnormal state of too little irritation. 
» But if I was unable to produce with red upon white the same 
appearance of independent motion as when the red was put 
upon blue, yet by giving to the white paper with the red spots 
a short and very rapid circular motion, each red spot seemed to 
turn upon its pivot with a rapidity far exceeding that coinmuni- 
cated to the paper. Moreover the centres of the spots seemed 
dark and raised, while the rest was pale and flat. This apparent 
spinning motion is best observed when the eye is directed rather 
to one side of the spots, than when these are directly looked at ; 
and, in like manner, when the tremulous motion of the red spots 
appears on the blue ground, it is most distinctly seen on those 
more removed from the direct axes of vision. 

An effect somewhat analogous to the phenomenon we are con- 
Hidering, is produced by looking at certain striped cotton prints 
for dresses ; when the stripes are chocolate-coloured or dark 
purple and white, narrow and equidistant, nothing scarcely is 
more painful or dazzling to the sight. 

All these phenomena are extremely curious, and certainly 
difficult to explain, though I cannot but think that the effect 
of white light, so called, (I do not say unmodified light, because 
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we are quite ignorant of sucb^ as all light which reaches theeje 
is modified in some way or other by the media which transmit or 
the surfaces which reflect it,) is essentially different from the ef- 
fect of any one of the prismatic colours, and that of these latter 
the red produces the most violent, and consequently the most 
lasting impression, while the blue produces the least and faintest 
Perhaps the luminosity of the rays which strike the retina, in- 
dependent of their colour, may have much to do with all these 
phenomena. After all, it remains to be explained, why the ap- 
pearances mentioned by Professor Wheatstone are not sensible 
in any but artificial light ; and .this, we think, may be thus 
accounted for. The rays of the sun's light, owing to the 
immense distance of the illuminating source, impinge in pa- 
rallel lines on the surfaces which receive them ; independent of 
which, the light is greatly diffused by the atmosphere itself, and 
the countless reflections from surrounding bodies. Not so with 
artificial light ; its source is proximate, and the rays fall con- 
sequently under a considerable angle on the bodies they illu- 
minate. Artificial light is also weaker, and accordingly not 
so powerfully reflected as solar light ; it is therefore less 
diffused, and its shadows darker. Now, whatever be the sub- 
stances coloured red or blue in the experiment to which we 
allude, and however smooth they may be, they will have aspe^ 
rities, microscopic if you will, but colossal as compared with the 
tenuity of the rays of light. Each of these asperities, then, is 
a little mountain which, when illuminated by artificial light, 
receives the rays under a great angle on one side, while the 
other side has a dark shadow. Now it is clear that on moving 
this little surface of microscopic asperities, the same sides of 
them become alternately light and dark, and this transition^ 
may be the cause why there is an appearance of motion in the 
spots when viewed by artificial light, which cannot be pro- 
duced in the light of day. The sense of vision is but a modi- 
fication of the sense of touch, and the phenomenon in question 
appears to me to be very analogous to that of the deceptive 
impression produced by rolling a small ball between the crossed 
fingers, when it is almost impossible not to believe there are 
two balls. It may be well to remark, before concluding these 
hasty lines, that phenomena readily seen by some persons 
do not become apparent to others for a long time, as is inva- 
riably the case with the accidental colours. We feel we have 
said very little towards a satisfactory explanation, though 
perhaps enough to call more attention to the subject, and we 
trust that Professor Wheatstone's inquiring mind will not rest 
satisfied with a fact casually observed, but that he will apply 
the resources of his fertile ingenuity to discover the rationale 
of the strange appearance which he has been the first to 
announce* I am^ Sir, &c., 

J. R. J. 
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The HasweU Explosiatiy and Ventilalion of Mines^ ^c. By 
James Mather, Honorary Secretaiy to the South Shields 
Committee for thq Investigation of Accidents in Coal 
Mines, addressed to the Right Hon. Sir Robert Peel, Bart. 
A New Edition. 

Review of the Report of Messrs. Lyell and Faraday ^ upon the 
subject of Explosions in Coal Mines. By Matthias Dunn. 
London : Simpkin & Marshall. 

The first of these is a work of no ordinary merit and demands our 
warmest consideration, in regard to humanity as well as science. 
The subject is handled by a person who thoroughly understands 
the duty which he has voluntarily imposed upon himself Mr. 
Mather, as the effective secretary of a society of gentlemen well 
known in the north of England for industry, patience, and per- 
severance, comes now forward and demonstrates that the dread- 
ful accidents in coal mines are not only not abated since the 
report was published, but hare lately bejen upon an increase to 
a frightful extent. This pamphlet proves that the highly 
gifted commissioners, Messrs. Faraday and Lyell, in their re- 
port have fallen into an error, in supposing that by tubing the 
goaves of the Northumberland 4md Durham coal mines, the 
danger of fire damp may thereby be prevented ; that if these 
gendemen had examined other collieries, they would never 
have recommended their plan, but, on the contrary, have testi- 
fied the necessity of more shafls being sunk, especially to the 
goaves of the mines. Mr. Mather demonstrates that it is the 
da^ of government to take up the subject, and not only to di- 
rect a strict search into the method of managing the coal 
mines, but also to appoint resident inspectors, who shall be an- 
swerable to government, and satisfy the community that their 
duty is petformed in a suitable manner. It strikes us that the 
coroners* inquests have never been conducted as in other cases 
of loss of life, and that the colliers have much cause of com- 
plaint upon this point. Deodands are never levied in cases of 
accidents in coal mines, and in nine cases out of ten high 
compliments are bestowed upon the state of ventilation of such 
mines as have experienced these catastrophes and as in the 
case of the HasweU explosion, commendations were heaped 
upon the persons concerned in the management of that unfor- 
tunate colliery! 

At whatever period a strict investigation shall take place, 
secrets will be disclosed which will astonish all humane men, 
ay, and men of science also. 

To a superficial observer who may examine the downcast 
shaft and the upcast shaft, he will find that the current of ven- 
tilation is usually in a tolerable state, so that the the lights 
will shew that the air is not much contaminated, and that re- 
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spiration will be carried on in a pretty free state ; but let this 
obsen^er descend into all the open spaces in the colliery, and 
' he will find in many places that the air is nearly in a stagnant 
state. Should it so happen that from any cause a more rapid 
current shall sweep through those stagnant parts of the mine in 
which fire-damp is contained, whether in the goaves or amongst 
pillars, or in " bags of gas," as Buddie designated them, it will 
be found, as in the Haswcll explosion, that the mixed gases 
being under such circumstances at the exploding point, the 
Davy lamp would not prevent an explosion taking place. 

" More shafts ! more air !" should be echoed through the i^thole 
length and breadth of the kingdom, as has been proved by this 
pamphlet, and that of the talented Matthias Dunn. Lamps of 
a superior construction to that of Sir II. Davj^ as has been 
proved most amply, should be in immediate requisition in every 
part of the coal mines in the north of England. Let them be 
ever so well regulated, each coal -hewer should have his own 
safety -lamp, and be answerable not only that he uses it con- 
tinually, but also that it shall be in good working order. It is 
hinted in this letter, as also in the South Shields report, that 
the Clanny lamp is far superior to all others, both as to safety 
and extent of light. 

The tract entitled " Review of the Report of Messrs. Lyell and 
Faraday, upon the subject of Explosions in Coal Mines, by 
Matthias Dunn, Mining Engineer," is drawn up by a practical 
and scientific colliery viewer, as the title shows. From the last 
number of the " Polytechnic Review" it will be learned, that the 
first-named gentlemen were sent into the north by government 
to examine the Haswell Colliery, and to be present during the 
coroner^s inquest that inquired into the causes of ihe explosion 
which took place at the above-mentioned colliery upon the 
28th day of September last, by which ninety-five persons lost 
their lives. 

The commissioners sent by government, in their Report, as- 
sume that they have discovered a method of managing fire-dlamp 
which has not been. heretofore put into practice. This theory 
Mr. Dunn alleges is founded in error, and the proposed plan 
cannot be followed in the coal mines of the north of England. 

The " Report" was promulgated in the month of November 
last, and as no person since that period has published any ob- 
jection to the theory broached, (whatever opinions may have 
been privately entertained in respect to it,) Mr. Faraday has 
latterly felt so confident in the correctness of his views, that he 
delivered a lecture at the Royal Institution, illustrated by draw- 
ings and models of his contemplated plan. 

The attempt, therefore, of Mr. Dunn to call in question so 
distinguished a philosopher might appear, at first sight, to be 
rash and hazardous for his own reputation ; nevertheless, in the 
cause of truth and humanity, we feel assured that he has not 
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been either the one or other. Mr. Dunn, in his introduction, 
hails with much satisfaction the proceedings of government in 
appointing the above-named gentlemen upon such an arduous 
duty, inasmuch as a dreadful waste of life and of property arises 
from a deficiency of requisite knowledge amongst those imme- 
diately concerned, and also amongst the community at large. 

Upon the whole, Mr. Dunn does not approve of the plan 
suggested by Messrs. Lyell and Faraday for the prevention of 
accidents from fire-damp in coal mines, particularly in respect 
to the northern coal mines. It is worthy of remark, that these 
gentlemen have not heretofore examined any other coal mines, 
and, consequently, are not enabled to form correct ideas upon 
the subject. 

It is to be regretted, that all classes of persons in the north 
have declined to follow the plan contemplated by these distin- 
guished gentlemen. This is the more to be lamented, as much, 
was expected to accrue to the cause of humanity by their in- 
Testigation. What conclusion can any reasonable person there- 
fore come to, but that common sense must indicate, that to 
government only belongs the basis of all investigations in 
respect to accidents in coal mines, taking care that.the sugges* 
tions are carried out, and that partial views and superficial 
investigations are of no value whatever. It is not in the nature 
of things that any man, however learned or scientific, can be 
enabled to efiect any thing of value except he be regularly edu- 
cated for the duties of a viewer, and follow up practically and 
scientifically, in the bowels of tl^e earth, his professional duties 
as a colliery viewer. 

Mr. Dunn refers, at pages 6 and 7, to the theory of the com- 
missioners, of piping ofi* the fire-damp from the goaves of coal 
mines, which in the mines of the north of England, generally 
speaking, is quite impracticable ; but in order to form a proper 
opinion of his ideas we will refer to the tract itself: — 

** The ventilation of the goaf, or otherwise dealing with the 
gas generated within it, deservedly occupies much of these gen- 
demen's consideration ; but, in handling this part of the subject, 
they appear to have commenced upon an erroneous impression, 
resulting from their pre-conceived and expressed opinion, that 
the Haswell Colliery was throughout the ne plus ultra of venti- 
lation, and, therefore, they consider all similar ventilation must 
be inefficient. It is, therefore, material to review the nature 
and amount of ventilation which was, applied to these goaves at 
Haswell. 

*' By recurring to the published account of the inquest, it will 
be seen that the principal air which was directed to that part of 
the workings where the fire occurred, was contained tVi an area 
rfa square Jbot; and although an accession was received by 
means of the Meadows crossing, yet the united airs were 
straggled through the pillar workings, and thence entered the 
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goaTes at many different points, a very small propollion reacb* 
ing the most distant parts where the accident was said to ori- 
ginate, as the learned gentlemen express it, ^ there the ventilation 
was slow,' and, consequently, -least efficient. 

" Now the very expanded state of these workings having pro- 
duced this admitted sluggishness of the ventilating current, was 
widely different from that of a goaf working outward from some 
artificial or real barriers of coal, from only one side of which the 
gas can discharge, and alongside of which a current of air is 
made to pass, consisting of many thousand cubic feet per 
minute, a column calculated to carry off the gas produced by 
the goaf without being adulterated to the firing point. Under 
these circumstances, practical men would pronounce such an 
arrangement, carried on with safety -lamps, free from the chance 
of explosion. * But if the goaf is presumed not to make gas, 
and the current of air destined to ventilate such workings too 
greatly abridged, in order that a greater share may be devoted 
to other parts of the mine, then will the risk of explosion arise ; ' 
and were that even the case at Haswell, still it ought not to de- 
preciate the principle of ventilation, as practised in the counties 
of Durham and Northumberland. 

^^ The quantum of air required for the various parts of the 
mine, under the splitting system, also clearly involves the ques- 
tion, in respect to the number and capacity of the shafts, as 
compared with the area of the workings ; because, if a fatal dis* 
proportion exist here, science would be exercised in vain. 

^'In allusion to that passs^e of the Report which, after 
describing the details of the pipe system, ^ submits its principles 
to the consideration of practical men,' I take leave to observe 
that, in dealing with the subject (although the suggestion may 
be reconcileable to theoretic principles) they seem altogether to 
lose sight of the large area, and the great irregularity attendant 
upon the working of an extensive colliery. 

'^ It is, therefore, not in the nature of things that the workings 
of an extensive colliery can be reduced into these theoretic 
rules. The intervention of faults, of different royalties, the ne- 
cessity of water levels in fixed directions, and various other 
circumstances, cause workings often to be carried on at opposite 
extremities of the mine. Hence the call for numerous pipes to 
carry on such system ; and it was from the deficiency of these 
very practical considerations that Mr. Ryan's suggestions were 
disapproved, because he suggested pipes theoretically, and upon 
the same scientific principles, without making allowances which 
practical men knew to be necessary. Hitherto the bast prin- 
ciple of colliery management has been universally admitted to 
sink to the dip, prosecuting the workings to the rise, and then 
taking away the pillars in returning, thereby leaving the goaves 
behind, a great portion of which are, consequently, upon a 
higher level than the bottom of the shafl ; whereas these gentle- 
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men's principles would be to reverse this system, pulling both 
coals and water up hill by artificial, instead of letting them down 
by natural means. 

'^Tbus much as against the suggested application upon a 
large and general scale ; but there are other objections which, 
in my opinion, are equally fatal to the scheme, even upon a 
detailed principle — objections, the overlooking of which, no 
doubt, may be attributed to the want of that practical knowledge 
without which it is so difficult to deal scientifically with such a 
subject. 

^^ The learned gentlemen assume, ^ that the end of the pipe 
being securely raised towards the interior of the goaf, and the 
other end connected with the return air, that the gas will pro- 
gressively be discharged along with the air, so as to prevent any 
maierial accumulation in the goaf.' Now assuming that the 
fractures and inaccessible vaults of the goaf are superior in aid- . 
tade to the end of the pipe, it cannot naturally descend until 
completely filled ; and in a goaf of many acres, of various alti- 
tudes, it has been shown that the theory would not be applicable, 
but that in any case many such pipes would be requisite, the 
cost of which would involve incalculable expense. 

*' Now as each pipe is presumed to be connected with the 
retom or upcast shah, by the shortest route, in order to compass 
the desired object of natural draft, it is well known to all prac- 
tical persons that the surrounding air would rush with impe- 
tuosity towards the orifice of the pipes, and thus escaping to 
the upcast shaft, it would, as a matter of course, be lost to all 
the other workings. Thus the principal part of the air which 
ventilated the pillars in work at the position of the Haswell 
accident was, in attestation of this principle, compassed by an 
aperture in the scale doors of a square foot area — and if the 
orifice of a similarly sized pipe had been applied to these 
goave8,atf that atr would have gone directly to the upcast shaft, 
and been abstracted from the pit ; whereas it was alleged to be 
Qsefiil in carrying off the gases of the goaf. Such objections, 
if good, would clearly apply to all the other pipes, assuming 
several to be necessary, so that the result would be to detract 
from the ventilating column, whilst it filled up the space in the 
npcast shaft. The necessity for numerous pipes has already 
been shown. Then as to the expense, assuming the pipe to be 
twelve inches diameter, every foot in length would weigh little 
short of a cwt., which, together with the joinings and labour, 
could not cost less than 20s. per yard— and a moderately ex- 
tended colliery could not fail to require many thousand yards — 
so that upon this ground tlie application may be deemed im- 
practicable, 

^ The piping of gas fipom certain parts of the mine is often 
practised ; but the part from whence the gas is abstracted is 
always isolated, or partitioned off from the other workings, and 
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nothing but gas is allowed to enter the pipe. Now this is 
utterly impracticable in the case of goaves, which by rery con- 
stantly adding to, must necessarily be connected with the open 
workings, and cannot in that stage be separated : hence anodier 
difficulty of applying the suggested system. 

^' It may not be immaterid here to observe, that although the 
learned reporters have devoted much* time and science to the 
method of dealing with the inflammable gases of the goaf, yet 
they have not made one single remark as to the curing of the 
evil of carbonic acid gas. Perhaps they are not aware that 
many coal mines, which produce no inflammable air whatever, 
are, nevertheless, greatly incommoded by the accumulation of 
carbonic acid gas in the hollows and goaves, especially in mines 
in which the workin§ by long wall prevails. This gas is also 
much affected by the state of the weather ; during frost and 
northerly winds, it has no tendency to exude from tibe hollows 
of the long wall ; but during southerly winds, and sultry wea- 
ther, it pours out in such abundance as to overpower a weak 
ventilation, and adulterate the air to such a degree, that a candle 
will not bum nor can a human being exist. Now this air is 
well known to be heavier than the ordinary atmosphere of the 
mine. Query ^ would the piping system be applicable to it? 
And does not the above fact also ,argue strongly against the 
application of long wall system in fiery collieries, inasmuch as 
the long wall goaf would as readily operate as a receptacle for 
fire-damp as for choke-damp, being acted upon by similar 
causes, and producing still more baneful efiects in the adultera* 
tion of the air. 

^' I also think it necessary to notice another important prac- 
tical defect in the Report, viz., the learned gentlemen have not 
prescribed at all for the cure of explosions arising out of work^ 
ings in the whole mine; that is to say, the intersections of the 
field of coal preparatory to working any pillars, or the formation 
of goaves. 

^' The working of pillars in the deep and fiery collieries is but 
a very modem practice. The collieries in the Tyne district, 
viz., Wallsend, Willington, Percy Main, Hebbum, Jarrow, 
Bigges Main, &c., were laid out and prosecuted upon the prin- 
ciple that the working of pillars would be attended with so much 
hazard, and the expense of working with steel mills (then the 
only safeguard) so great, that these pillars must all be left. By 
degrees they were emboldened to take one-fourth ; and it was 
not until the year 1815 or 1816 that the abstraction of the whole 
of the coal was thought practicable. 

^^ Yet, during these periods, what numberless and fatal explo- 
sions took place ! And in still more modem times, the collieries 
of Willington, Jarrow, Felling, Wallsend, Killingworth, and 
others, have experienced dreadful explosions, from workings 
altogether unconnected with goaves 
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^ This fact is so consonant with reason, that a very few re- 
marks will satisfy as to the truth. In the first place, then, during 
the opening out of a new mine, whilst the workings are few — 
the evolution of gas is naturally more copious, this process must, 
as a matter of course, endure for a length of time before pillar 
working can be commenced ; and it is during this process that 
the safety of the mine is made to depend upon an adequate 
pentUatianj guided and guarded ly stoppings^ doors, brattices, 
(fc. ; and as the gas thus evolved is also more pure and subtle 
than when mixed with other gases produced in the falling of 
the goaves in a travelled air, the neglect of a door, or other vital 
part of the system has been often the cause of calamitous ex- 
plosions. 

^ Now to this important part of the subject the leaiiied gen* 
tlemen have not once turned their attention ; to apply pipes to 
the working boards of a coal mine would not, of course, enter 
their imagination. What then is to be done ? The question 
may indeed be asked, what can be done, save the effecting of a 
good ventilation applied by practical science, and carried out 
with adequate care and attention ? 

** Let it not be imagined, then, that explosions are all, or 
even generally to be attributed to the goaf; the most calamitous 
have been known to originate in mines, the workings of which 
were very limited ; and, as it has frequently happened, where 
the managers were so self-satisfied on the safety of the mine, 
that those preventives, which under other circumstances might 
have been applied were under this delusion neglected.'' 

Having in the pamphlet enumerated the various points in 
which Mr. Dunn is of opinion that the commissioners have not 
comprehended the subject as to the cause of the explosion in 
the Haswell Colliery, he points out what he considers the best 
remedial measures calculated to amend the present system : he 
says,— 

^ Upon this subject much may be said. The Haswell evi- 
dence illustrated some remarkable and conflicting facts. First, 
that in certain parts of the mine the volume of air was super- 
abundant; whereas the pillar working, where the accident 
occurred, was acted upon by a column of air, according to the 
expression of the Reporters, * very slow,' and consequendy least 
efficient. Now these expressions naturally inrolve the ques- 
tions, — Ist. Were all parts of the mine so supplied with air as to 
bear out safely the numerous splits which were taken from it ? 
2nd. If so, were those splits disposed after such a principle as 
to extend safety to the respective portions of the pit ? 3^rd. II 
they*were so disposed with the greatest skill, but still ineffective 
in certain parts of the mine, then would it follow that the area 
of workings had become too extensive for the limited colunur 
of air adequately to ventilate the mine, although under the 
very best practice. 
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'^ These, then, are the grand points of the Haswell case, as 
leading to the theory of the learned Reporters, clearly showing 
that the principle of ventilation may be good, and the manage- 
ment bad — or that the management, may be good, but the piin* 
ciple unequal to the accomplishment of the desired object. 
The commander of a troop of 1,000 men may exhibit the most 
undoubted bravery and skill : but if the obstacle to be overcome 
requires 5,000, probable failure is the consequence, and the 
fault then would rest with the commander who refused to allow 
a sufficient complement of men for the purpose — a case which 
clearly involves the question of limitation of area. 

" If these observations apply to mines presumed to be go- 
verned by the greatest skill, and where nothing is wanting to 
ensure safety, how vastly different must it be in many mines 
under directly contrary circumstances ? It may, therefore, be 
useful upon the present occasion to bring shorUy under review 
the general principles of ventilation as variously practised, as 
well as other arrangements affecting the lives of the workmen, 
by way of exhibiting the deficiencies which exist, and of humbly 
sulynitting such remedial suggestions as may be brought into 
simple and immediate operation. 

'^ I commence, therefore, by assuming that with regard to 
ventilation, to the fitting up of shafts, to the strength and quality 
of machinery, and to the various arrangements under ground 
and above, that the practice in the counties of Durham and 
Northumberland is superior to those of any other district that I 
have seen ; and I submit that it is no proof of the inadequacy 
of the principle to instance the many and grievous accidents 
that from time to time have happened. These mines, for the 
most part, produce a greater discharge of gas than tiiose of 
other districts, and as many of th^m are very deep, and very 
extensively worked, rsdsing great quantities of coal, they have, 
as a matter of course, a greater number of people in one locality. 
Hence a reason for the greater loss of life in cases of general 
explosions. Whether and to what extent this prima facie fact 
be capable of being remedied wiU be noticed hereafter. 

^' Tlie above deficiencies of system, as regards preservation 
from accidents, have been partially referred to, but may now be 
entered upon more at length, and it will perhaps be as well to 
put at their head, 'Accidents from fire-damp,* although they 
are shown by the statistical accounts to be by no means more 
productive of loss of life than other accumulated causes. 

''The basis, then, of good ventilation is admitted to be ample 
shafts and air-courses^ acted upon by a rarefying furnace of 
adequate size placed at the bottom of the upcast shafts or by 
same other more effective method. Now in many districts of 
the country this simple and well-known safeguard is not prac* 
tised ; for either the air is left to circulate according to chance, 
or a small and ineffective rarefying lamp is employed ; so that 
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although the shafts be numerouSy the quantum of gas immaterial, 
and the remedies simple, yet, owing to some cause or other, the 
sjTstem is not effectually carried on. The air current being in 
many cases necessarily weak, it is naturally ineffective, not only 
in carrying off the accumulations in the goaves, but also in the 
airing of the whole coal workings, the result of which is constant 
partial fires. To check such a current as this, sail-cloth curtains 
are much in use, which is attended with so' great a loss of air, 
that before reaching the extfemity of the workings there is 
scarcely any left; and under such circumstances, it is quite 
clear that the splitting system, so beneficially practised in this 
district, cannot be carried on there. Originating from the same 
cause is the impracticability of bratticing the working places, 
as practised in this district — and in lieu thereof the fan-blast is 
used, which is only effectiye so long as labour is applied ; but 
during other times the gas accumulates and produces many un- 
necessary fires. In other collieries again, although possessing 
abundance of shaft accommodation, yet the airing is carried on 
by means of wooden boxes, 2^ or.d feet area, the inefficiency 
of which must strike any reflecting person, and set at nought 
skill and science in the guidance of such a coluifin. Another 
Teiy prevalent oversight is the requiring the working colliers, as 
part and parcel of their bargain, to clear out and ventilate their 
working places, the owners having no responsible person to 
direct them, or to see it properly done — hence a very fruitfiil 
cause of accident arises. In the northern collieries, the over* 
man or his assistants are required to visit every working place 
before the workmen be admitted, and it is their duty to see that 
all is safe before they commence. 

^ If great oversight exists with regard to the downcast and 
upcast shafts, it will not be wondered at that similar deficiencies 
prevail as to the dimensions of the various air-courses under 
ground, or of preventing the accumulating gases of goaves, &c., 
fix>m being carried into the working parts of the mine, the 
natural consequence being to cause explosions either at the 
people^s candles, or at the rarefying lamp at the bottom of the 
shaft. These, and innumerable other evil consequences result 
from a deficiency in the ventilating column. 

^^ Many other causes of death arise from imperfect air-courses, 
the neglect of doors, the setting of timber, inefficient stoppings, 
and the employment of persons of insufficient skill. The de- 
ficiency of the latter often produces accident. The same may 
be said with regard to imperfect ropes, chains and the various 
gearing, the breaking or going wrong of which oftentimes causes 
the most disastrous results. I also consider that the letting 
system of contractorships operates disadvantageously ; happily 
it is unknown in the extensive collieries of the north of England. 

** If the above remarks be founded in fact, viz., an elucidation 
of the chief causes of accident, then it necessarily follows, that 
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in many cases tliose precautions and safeguards which are uni- 
rersally acknowledged to be effective are neglec^d, and thereby 
loss of life occasioned. Again, in other coUieries, although the 
best of known systems are enforced, yet, owing to the powers of 
ventilation being more limited than the extent of the workings 
demands, a column of air sufficiently powerful to ensure the 
safety of all parts of the workings cannot possibly be induced. 
Up to this period, the system of working mines never having 
been interfered with by the legislature, each proprietor has been 
allowed to follow his own plans, without any one being entitled 
to question whether any and what alteration of system would be 
beneficial, either with regard to the preservation of life or the 
saving of property. I think it cannot be questioned, that if 
government were to take up the subject all those principles 
would be reviewed, and that which woald be found practically 
good would undoubtedly be urged upon those districts in which 
it is either unknown or unpractised, and thus imperceptibly a 
boon would be extended to humanity, whilst it brought about a 
national good. The deep mines of this part of die country 
could not be carried on at all if ventilation were conducted as 
it is in other districts.** 

We strongly recommend to our readers that they peruse this 
well-written and modest tract, which will well reward them for 
the trouble. 

We regret that our limits do not permit us to follow with 
equal attention the letter addressed to Sir Robert Peel by Mr. 
Mather, whose position as Secretary of the South Shields Com- 
mittee for the Investigation of Accidents in Mines, entitles him 
to a hearing upon points of such interest to a large portion of 
the community. We cannot, however, omit offering him our 
tribute of respect for the clear manner in which he has pointed 
out that explosions must continue to prevail whilst the present 
system of ventilating the mines is allowed to exist ; and that the 
very mine of Haswell, notwithstanding its vaunted condition*^ 
certainly not worse, but better than many on the same field, is 
ready again to repeat the same blow, and to doom numberless 
victims to a merciless death, and scatter desolation in the bosoms 
of their helpless families. He has collected a statement of &cts 
to demonstrate that the Davy lamp is a most dangerous instru- 
ment for mines. 
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MESMERISM. 

TO THE BOITOR OF THE POLYTECHNIC KEVIEW. 

Sir,-— Having heard that Dr. Montgomery Amott, of this city, 
has been for five or six years an advocate of Mesmerism— 
which he calls Vital Magnetism — and« understanding that, 
having performed several remarkable cures, he was (under 
Providence) giving and restoring sight to the blind, I desired 
to investigate the subject. For that purpose I was introduced 
to Dr* Amott on the 25th of this month. The facts I then 
witnessed appear so interesting, and seem to establish so un-* 
questionably the truth and power of Mesmerism as a thera- 
peutic agent, that, with Dr. A.'s permission, I send a plain 
statement for your perusal and subsequent publication in the 
Polytechnic Review. The two cases which came under my 
observation are only in progress of cure, and briefly are as 
follows : — 

Miss Thew, a young lady between sixteen and seventeen 
years of age, is a native of Alnwick in Northumberland, and was 
bom all but actually blind. At seven years old she could barely 
distinguish night from day, but since diat period she could not 
perceive the brightest sunshine differ from the darkest night, 
until the 11 th of October last. Dr. Amott commenced to vitally 
magnetise her by manipulations on the 4th of that month; 
This was continued morning and evening for an hour and a 
half each sitting, no other remedy being applied. She subse- 
quently perceived the light of a candle wkh the right eye 
only, which occurred after the silting of the II th. The same 
treatment alone was continued until the 16th, when she got 
sight in the left eye also, the right having made surprising 
progress during the intervid. After this period, in addition to 
vital magnetism, Dr. Amott experimented with electricity, mi- 
neral magnetism, and the fiimes of hydrocyanic acid, each of 
which, he has reason to believe, accelerated the cure so 
far as it has gone. Miss Thew is now able to see her own 
featores in a looking-glass, can distinguish the head-line of 
Chambers's Edinburgh Joumal, and can trace with her finger 
the scroll heading the Scotsman newspaper. She can see 
people walking in the street from sixteen to twenty feet firom 
her; and on die I2ih instant, during a drive to Newhaven, on 
passing along George's Street, she observed from the carriage- 
window people walking on the pavement, and was able plainly 
to distinguish ladies from gentlemen; she also pointed out 
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two dogs running along in an opposite direction to that which 
she was taking. In passing Inverleith Row she saw the 
evergreens before the doors, being the first trees she had 
beheld. At Newhaven stone pier she observed a fishing- 
boat between her and the sun when still at the distance of 
eighty yards at least, and asked what was the long dark object 
upright in it ; she was told that one of the men was stand- 
ing on the seat of the boat When it came within a few 
feet of the pier^ upon looking down, she distinctly saw the 
three men who constituted the crew. The dip and drip of the 
oar seemed to please .her much. Her delight upon beholding 
the sea, the waves, and the light reflected from the water, was 
intense ; she frequently exclaimed, '^ This is, indeed, a day in 
my life which I can never, nener forget! there is nothing I 
longed so much to see as the great ocean ; when I used to 
bear it while at sea-bathing quarters, from time to time, rip* 

fling and murmuring, dashing and roaring, how little did 
think then that my wishes were so soon or ever to be 
gratified ! Oh, what a difference I feel now, when compared 
with my former existence ! Every day I get new ideas, that 
remain food for afterthought, and which I never could have 
had but for the blessing of sight** Miss Thew is an exceed- 
ingly interesting, apparently thoughtiiil, and accomplished girl. 
A lady who has heard her play on the piano and sing, and 
who is herself a proficient in music, informed me that her 
talent and acquirements in that charming science are fiir 
beyond what could be expected in one so young and labouring 
under the same bereavement. Her almost total want of sight at 
birth was said to have been from amaurosis. When Dr. Amott 
undertook her cure she had large cataract in both eyes, with opa- 
city of the cornea, especially in the left This eye was much 
sunk ; the coloured part of each organ of vision, as far as could 
be seen in consequence of cataract, looked like a transparent 
sack half filled wiUi muddy water, receding, and quite soft to the 
touch. Her eyes are now firm and full, the one nearly as much so 
as the other. The cataract in both has disappeared, excepting a 
very minute portion close to the upper and inner edge of the 
iris. The right eye is a pretty, clear hazel, and the left, 
although not yet so translucid, will evidently soon be of the 
same colour and brightness. 

The other patient of Dr. Amott is a servant giii named 
Ellen Skelley, aged eighteen, who was introduced to his notice 
on the Sd of November last, by the Rev. H. Carr, Cuiate of 
Alnwick. Since childhood her sight was defective from 
chronic purulent inflammation of the eyes, and latterly her 
vision had all but gone from amaurosis and opacity of the 
cornea. The pupil is now of the natural nze, the opacity has 
left one eye, and has almost entirely disappeared from the 
other. She has for several weeks been able to read a book 
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at the asual distance frdm the organs of sight, and also to write, 
and to sew. Her treatment has been the same as that of Miss 
Thew. 

As Dr. Ardott intends to publish the full details of both 
cases when their cure is completed, I shall offer no comment 
on the subject, and merely send the above rough notes, exactly 
as they were taken down — currente calamo — in his presence, 
in the hope that the facts which they communicate may be of 
service in establishing mesmeric truth. 

I bare the honour to be. Sir, 

Your obedient, &c. fcc. 

M. G. S. C. 

99; Prince's Street, Edinburgh, 
January 26, 1846. 



PASSAGE THROUGH EGYPT. 

Project for transportinff laden Merchant Vessels by Railroad 
across the Isthmus of Suez. By Sir William Coknwallis 
Harbis. Blackwood and Sons. 

A RAPID and easy communication between the Mediterranean 
and the Red Sea has been, from an early period, a subject of 
the deepest interest to all nations engaged in commerce, and 
Fsrions have been the suggestions ' which from time to time 
have been made both by theoretical and practical men. 
A canal, a railway, hare both had their warm advocates, and 
ample reasons have been assigned as well for the prosecution as 
the abandonment of such a design. We have now placed before 
us a letter addressed to the chairman and directors of the East 
India Company, by Sir William Comwallis Harris, whose 
opinions are well worthy consideraiion, as well from the maimer 
in which he has developed them in his address, as from his 
having the capability of forming those opinions. The rank he 
holds in the Bombay establishment of engineers, and the 
opportunities he has enjoyed as member of a special mission to 
the court of Shoa,^ in Southern Abyssinia, of becoming ac* 
qnainted with the locality for which he has employed his pen, 
are guarantees that his views merit consideration* The 
proposal to draw merchant vessel across the Isthmus upon 
railroads would be startling to those who are not acquainted 
with the fact that it was at one time a subject of discussion 
amongst some merchants and manufacturers at Liverpool 
whether a vessel might be lifted from the docks on its arri- 
val from America laden with cotton, the cargo transmitted to 
Manchester, have the raw article manufactured on board, 
and again sent back to the United States. The first blush of 
Nich a scheme was received, as is pften the case witfi new 
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ideas, with ridicule; and until the opinions of some leading 
men irere given as to its practicability, the ingenious projector 
was treated as a wild visionary, and an unsound enthusiast. 

After some sensible observations upon the difficulty he feels 
he has to encounter amongst the enemies of what are called 
innovation and novelty, and that his project is likely to be 
treated by them with contempt and ridicule, as a wild chimera, 
Sir William Harris observes that " a direct ship canal from the 
Red Sea to the Mediterranean, or a navigable passage from 
Suez to the Nile, are works that have been advocated with 
considerable tact, for the obvious purpose of creating a diver- 
sion from the only practicable scheme. But a railroad is at 
last onanimously admitted to be feasible, and the natural 
obstacles which were stoutly asserted to oppose its construction 
are proved to be imaginary. The line over which the rail must 
pass, far from being beset with difficulties to the engineer, has 
been ascertained to present a veiy favourable profile ; and a 
hard gravelly soil is known to prevail in lieu of the shifting 
sands of the desert, which were skilfully conjured into existenee 
by a faction whose theory was to arrest the progress of the 
trains. Those who had a purpose to serve in thus opposing the 
construction of a railroad are now compelled to admit that it 
could be made, and would fully answer the end of accelerating 
mails and passengers through Egypt ; but they still cling to the 
scheme which dazzled the mind of Napoleon, and steadily 
maintain the necessity of piercing the Isthmus, so as to obtain 
uninterrupted water communication by means of a canal, which 
would enable merchant vessels of the largest class to perform 
the voyage between Asia and Europe without discharging their 
cargoeft. It is not my intention here to enter into any renewal 
of the discussion respecting the practicability of this stu- 
pendous project, or the impediments that are in array against 
It ; but, admitting to the fullest extent the advantages of its 
object, I shall endeavour simply to show, in as few' words as 
possible, how that object may be accomplished at infinitely less 
expense, by a much less complicated process, and in a very 
much briefer space of time than by a canal. 

^* I propose to construct a class of narrow steam-vessels, of 
about 800 tons burden, suited for freight, and to transport them 
across the Isthmus of Suez upon trucks, by means of loco- 
motive engines of adequate power/ The vessels must be built 
upon the plan that will best serve to counteract any additional 
strain upon the sides involved by removal from the water, and 
the cradle truck upon which each will be placed during the 
transit must be constructed with the same view. 

*' The inaccessible character of the Mediterranean shore 
lying over against the Sea of Suez, and the general unfitness 
of aiU the ports or roadsteads on that coast for vessels of any 
considerable draught of water, clearly indicate the Nile, about 



RAILROAD ACROSS THE ISTHMUS OF SUEZ. 189 

Cairo, as the most eligible point to which the railroad could be 
carried, in order that the laden steamers maj be transferred 
from one to the other of the divided seas, throagh its always 
navigable channel. 

^^ At the terminus on the Nile, and at the head of the Sea of 
Suez, an inclined plane must be run out, under suitable shelter, 
to a distance sufficient to admit of the steamers being readily 
hauled upon the rails. It might be carried into deep water at 
an inclination of one foot in forty or fifty, and a truck upon 
wheels sent down it so as to be brought beneath the floating 
Tessel. This truck must be cradle-shaped, and so constructed 
as to receive the shoulders of the vessel, and thus afibrd her 
adequate support when she rides high and dry. By means of a 
stationary engine, both the •vessel and the truck must then be 
drawn up the incline, so that the first sinking upon the second, 
will be raised upon the railway along which it was to travel. 

** The locomotive engine required to draw a laden vessel of 
800 tons burden across the desert of Suez, need not possess 
above three times the power ordinarily used upon an English 
railway ; and the increased disposable breadth for the machi- 
nery will render this power one of easy acquisition. The masts 
of the vessel must be so constructed as to fold over and lie flat 
during the transit, in order to prevent any action of the wind 
upon them ; and a moderate width between the rails will then 
be found sufficient. A station, to admit of vessels on their 
tracks passing each other midway, must be constructed in the 
centre of the line ; and, as the entire distance of eighty -four 
miles could be accomplished in six hours, communication be- 
tween Suez and Cairo inight be daily held each way upon a 
single line of rails. 

** Although constructed for steam-vessel trucks, these rails 
could be equally employed for the transit of mails, passengers, 
heavy baggage, and coals, by the adaptation of locomotive 
engines possessing only the ordinary power, with a train of 
carriages and trucks of the requisite breadth. 

" The expense that would attend the construction of such a 
raibroad, with inclined planes, stationary and locomotive en- 
gines, carriages and trucks, mav be estimated within a million 
sterling. This sum falls very tax short of the lowest estimate 
that has been framed for a ship canal, and it may appear a 
small sum for so long a line as that in contemplation ; but it 
should be borne in mind,' that the ground has not to be pur- 
chased, that there are neither bridges nor tunnels to construct, 
— both of which are among the heaviest items of an English 
railway — ^and that only one line of rails will be required. In 
every point of view the advantages are incontestible, of the 
scheme which renders the Isthmus a commercial thoroughfare, 
without the necessity of shifting the cargoes of the vessels 
employed. The railroad might be completed in two years; 
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whereas die constraction of a canal, supposing it to be within 
the compass of human exertion, would occupy ten ; and there 
is another highly important consideration to which I would 
direct attention, as one that is attainable by no other project. 
It is the entire supercession of quarantine. The rapidity of the 
transit through Egypt would set aside the necessity for this 
precaution; and ti^e presence of a single guardiano would 
proye a sufficient guarantee that there had been no dangerous 
contact during the passage through Egypt. 

• « • • 

** Sailing vessels are so obviously unfitted for the navigation 
of the Red Sea, that, as a still Airther improvement on the 
scheme I have detailed, it would be very desirable^ and I think 
quite practicable, to construct air the steamers employed as 
merchantmen upon such a principle as to do away with the 
necessity of locomotive engines to bring them across the 
Isthmus. They might be fitted with propelling screws in lieu 
of paddle-wheels ; in the place of which latter might be substi- 
tuted railway wheels, so that the vessel on its truck could 
work it& way with its own engines. I am fully prepared to hear 
this idea sneered at as the very climax of absurdity, and 
scouted as a wild crotchet, little removed from the American 
proposal to * hitch a locomotive to St. Peter's, in order to 
snake it across the desert of Sahara ;' but our ancestors, too, 
would have indulged in a full share of mirth, had they been 
assured that their descendants of the next generation were to 
be whirled through the green fields of England, or transferred 
firom Edinburgh to Glasgow, at the rate of forty statute miles 
within the hour. Men are to be found in abundance who, pos- 
sessing no ideas of their own, hold themselves privileged to 
ridicule the conceptions of others ; but as improvements in the 
process by which rapid locomotion is accomplished are also 
advancing at railroad speed, I deem it no absurd flight of fancy 
to conjecture that the period may be nigh at hand when, by the 
enterprise of man, the merchant steam-vessel, fireighted with 
the produce of the East, after threading her way, in a single 
fortnight, through the intricate sea which the fleets of Solomon 
were twelve months in navigating, shall by a simple mechanical 
process be lifted upon the chemin d fer^ and by the agency of 
her own engines transported across the disconnected link, and 
launched by the channel of the Nile into the waters of the 
Mediterranean.** 
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IMPBOVEMENT OF HARBOURS— HOLYHEAD AND 

PORTH-DYN-LLAEN. 

Thb Report of the Commissioners on the Improvement of 
Harbours, though not officially put before the country, has ap- 
peared in some of the newspapers. It is an important docu- 
ment, and from the position and experience of the members 
who composed it, is entitled to mature consideration. It is at 
present, however, in the hands of the Admiralty Board, and imtil 
they render their report, it would perhaps be premature to enter 
into the details of the subject. Suffice it to say, that the Com- 
misnoners, adverting to the enormous outlay which France has 
for years been making upon the extension and improvement of 
her naval stations, and also looking to the necessity for increased 
harbours of refuge, recommend the adoption of very consi- 
derable works to strengthen and improve various points of our 
coast, particularly the southern and eastern portions of it — as 
Dover, Portland, and Seaford, which they place first in im- 
portance. The works for Dover alone are estimated at 
2,500,0001., and Sir Robert Peel, who said a few words on the 
subject, in answer to a question, on -February the 6th, seemed 
not disposed to enter upon so vast an outlay without due con- 
sideration. There was one harbour, however, which the Right 
Honourable Baronet said, he ^ thought it woidd be of great im- 
portance to improve,** namely, Holyhead ; and as from this in- 
timation we think it probable that fliis project may be speedily 
brought forward, we feel it right to make some observations in 
regard to it. The subject is one of very great importance, not 
oidy as regards the &cilities of transit and the opportunities of 
refuge to be obtained, but on account of the large outlay of 
money which must necessarily be incurred. And before this 
expense is decided on, it will be proper to inquire whether, 
both as a packet station and a harbour of refuge, a more eli- 
gible point of the coast may not be adopted than Holyhead. It 
is very true that a great deal of public money has been laid out 
upon this harbour and upon the Holyhead road, including the 
Menai Bridge, but the only question one has to consider now 
is, whether, under the new system of conveyance at present in 
use, a more direct and convenient line of communication 
between London and Dublin may not be made by adopting 
another point of the sea coast than Holyhead. And this brings 
us at once to the claims of Porth-dyn-llaen, a bay somewhat to 
the south of Holyhead, tiie advantages of which as a site both 
for a harbour of refuge and packet station have from time to 
time been much urged. 
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Before entering upon the detail of the subjecti we may state 
by way of conciliating the attention of those who are averse to 
expensive novelties, that the estimates for the necessary works at 
Porth-dyn-llaen and Holyhead are considerably in favoar of the 
former. With this premise we proceed to consider the eligibi- 
lity of these two places, both as packet stations and harbours of 
refuge. In doing so we shall be largely indebted to the ela- 
borate Reports of Sir John Rennie and Mr. Page to the Lords 
of the Treasury, recently published in Weale's Quarterly 
Papers on Engineering. We shall begin with the Report of 
Mr. Page, which is more comprehensive and popular in style 
than that of Sir John Rennie ; we shall afterwards give the 
conclusions of the latter, whose opinion is of the highest 
authority and must carry great weight. 

First, as a harbour of refuge. Mr. Page lays down certain 
principles which he considers should be adopted in forming a 
harbour of refuge, which we may briefly state to comprise — 
safety for vessels driving upon a lee shore ; facilities by the 
nature of the coast for vessels to beach upon it ; that it should 
be easy of access, particularly in that direction where, from the 
nature of the winds and tides, wrecks are most frequent ; and^ 
lastly, it should afford room for vessels to work out during 
contrary winds. Mr. Page then says : '^ It is evident that most 
of these conditions can only be fulfilled in a locality where 
nature has done much, and where art has to do little f ' and 
proceeds upon this view of the matter to compare the capabi- 
lities of Holyhead and Porth-dyn-llaen. 

We have only to look at the map to see that, as regards 
natural shelter, the latter harbour has every advantage over the 
former ; independently of which, the Sailing Directions of the 
Admirsdty show us, that whilst the approach to the former is 
narrow and obstructed by dangerous rocks, the latter is open 
and easy of access. The Admiralty Sailing Directions (1843) 
describe the bay of Porth-dyn-llaen as ^' clear throughout, with 
the exception of the rock called Carreg-y-Chwislen, which may 
be approached within fifty yards on all sides, is two cables in 
length from Porth-dyn-llaen Point, leaving a clear sound with 
five fathoms. The bottom is sand over clay, and the .depth 
decreases gradually to the beach. In its present state the bay 
affords no shelter with the wind fipom w.n.w. to north, but 
for all other points of the compass it may be adopted as a con- 
venient and safe anchorage.'' Moreover, whereas the whole 
coast in the neighbourhood of Holyhead is rock, which un* 
covers at low-water, there being no spot along the whole coast 
upon which a ship could beach with safety, — in the bay of 
Porth-dyn-llaen, as also in the adjoining bay of Nefyn, there is 
an extent of coast of 5,000 yaxds in length, in which a vessel 
may beach, the holding ground being sand over clay. 

After going thiough these and other details, Mr. Page. makes 
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the following general observations : ** Comparing from this 
accurate description of the two localities, and my own observa- 
tions and inquiries, their natural capabilities in the most im- 
portant features which maj fit them for harbours of refuge, viz., 
the holding ground^ which in pne is a natural formation, clay 
to the surface, and which has enabled vessels to ride out tre- 
mendous gales, and in the other the probable result of drift, 
\h.e facility of beaching^ so extensive at Porth-dyn-Uaen and so 
limited (if any can be assigned to it) at Holyhead, — the shrlier 
ajforded to vessels by the natural protection in each p]ace, 
and the strength and set qftidets^ which are regular and gentle 
at Porth-dyn-Uaen, and amount to a race in the neighbourhood 
of Holyhead, — I am decidedly of opinion that, for a harbour of 
refiige, the bay of Porth-dyn-llaen is preferable to the bay of 
Holyhead. In coming to this conclusion, I have considered all 
the objections which have been made to the bay, and am of 
opinion that some of the circumstancea stated as objections 
afforded arguments in its favour ; such, for instance, as the long 
ebb tide of nine hours, causing an in-draught into Carnarvon 
Bay, which tide, being an off-shore tide at Porth-dyn-llaen, is 
opposed to the prevailing winds, and would assist a vessel 
coming in at the east entrance. The tide, also, both ebb and 
flow, running through the sound, would maintain such depth of 
water in-shore as it might, for other purposes than those of a 
harbour of refuge, be desirable to maintain. Another advantage 
which Porth-dyn-llaen possesses, is the shelter afforded in aJl 
gales from the eastward on the west side of the point, where the 
Holyhead sailing packets^have occasionally landed their mails 
and passengers when they could not get into Holyhead.^* 

The plan of Mr. Walker for the improvement of Holyhead 
Harbour consists in extending the pier and building a break- 
water, which will leave an entrance of about 300 feet in width, 
on its eastern side. Mr. Page states strong objections to this 
plan, and to pier-harbours in general. ^' The entrance to a 
refuge-harbour," he very truly observes, " should be made not 
so much for a ship fully rigged and well manned, like a ship of 
war, but with regard to the condition of a merchant vessel, 
with a thin crew harassed by fatigue, disabled in her rigging y 
and altogether ill calculated to steer very nicely into a piei- 
hafbour;*' and to this he appends the following note: — '^ So 
much is a pier-harbour generally dreaded, that in cases with 
which I am acquainted, a pUot who has been requested by the 
owner of a ship to run for Ramsgate Harbour, has given his 
opinion that he would sooner beach the vessel at Sandgate 
than run the risk of clearing the pier-head ; yet to this harbour 
all ships pay a passing toll, the amount of which increases with 
the size of the ship; so that the ship contributing the greatest 
amount, can never enter the harbour to which she pnys." 

The plan which Mr. Page suggests for the fonnation of a 
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harbour of refuge at Porth-dyn-llaen, consists in the establish-^ 
ment of a breakirater, which being of 5,600 feet would protect 
400 acres vaiyiiig in depth from twelve to tbir^ feet ; or being 
extended in anodier direction to 8,650 feet, would inclose 960 
acres ; the sound, being left open, allowing easy access for 
vessels in that direction, and continuing an outlet for the sweep 
of the ebb tide round the baj without interruption. The most 
judicious course with regard to Holyhead, in the same gentle* 
mall's opinion, would be to inclose the bay between Ynys Gybi 
and the Clifera rocks by a strong breakwater, leaving two 
entrances of 800 feet in width ; the area inclosed limited by 
soundings of twelve to thirty-eight feet, at low water, being 900 
acres. The plan proposed by Mr. Walker, with a breakwater 
of 5,300 feet, will only inclose eighty acres. 

The estimated expense of the proposed arrangements, with 
regard to either harbour, are as follow: — 

£. 
Porth-dyn-Uaen, to inclose 960 acres . . . 1,021,000 

411,000 
„ „ 100 acres 

Holyhead „ 900 acres 

Ditto and extension pier 80 acres 

For practical purposes, however, we may restrict our atten- 
tion to the third and fifth of the above estimates, which seem to 
be the plans generally considered as most eligible in regard to 
either harbour. 

It is impossible to look at these estimates without coming to 
the conclusion that Porth-dyn-Uaen is susceptible of being 
made into a spacious harbour at much less relative expense 
than Holyhead. We do not wish to press this fact for more 
than it is worth, but surely it is one entitled to consideration 
when Parliament is about to lay out money for this great 
national object. 

We now come to the consideration of the probable advantages 
of either port as a packet station, which is a matter distinct in 
many respects from that of a harbour of refiige ; the precision 
with which a steamer is managed rendering the narrow and dif- 
ficult approach of a harbour a point of comparatively minor 
importance. The saving of time in the transit between the two 
extreme points of conununication is here the great object to be 
held in view, and this, upon a regular series of daily transac- 
tions, must be determinea by the average length of time of a 
series of passages. Upon this subject Mr. Page says : — ^' To 
enable me to express an opinion on this part of the subject, I 
have procured copies of the register of winds at Holyhead during 
the last three years, and have had them arranged with the force 
due to each on the points of the compass, showing the number 
of days on which each wind prevailed, and the mean force ; the 
product p{ which may be used for expressing the efiect of each 
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wind npon the voyaf^e." Mr. Page gives the table, upon which 
he adds, ** In the period referred to, it will be seen that jthe 
result corroborates the generally received opirtion, that the pre- 
vatKng winds are considerably more in favonr of the passage 
between Forth -dyn-llaen and Kingston, than between Holyhead 
and that port ; that tlie beam winds are more than fifty per cent. 
in favour of this passage, and those against the ebb tide in a 
much higher ratio." Captain Beaufort, the hydrographer to the 
Admiralty, in his Report, dated November, 1836, explains this 
by this statement, that "the courses would be w.n.w. and e.s.e., 
80 that the most prevalent wind (s.w.) would be a side wind 
both ways, an advantageous circumstance to steamers, as it 
enables them to steady themselves by canvass." 

From a table of the duration of voyages of the mail-packets 
on several occasions, in the year 1841, between Holyhead and 
Kingston, they appear to have varied from 18 hours 45 minutes, 
to 5 honrs 50 minutes ; therefore, regularity of passage — a very 
great point in postal arrangements — cannot be pleaded in favour 
of Holyhead. The difference in actual space between the dis- 
tances firom Holyhead and Forth -dyn-llaen and Kingston Har- 
bour, is estimated at about 6 miles in fine weather, and 8|- in 
rough weather in favour of Holytiead ; but this, it is imagined, 
will be more than compensated by the regularity of progress 
which may be made between Porth-dyn-llaen and Holyhead. 

We now turn to the masterly Report of Sir John Rennie, in 
which, affcer going into details, which coincide in every material 
point with the opinions of Mr. Fage, he concludes with a 
general summary of the case. 

After recapitulating the points of advantage and disadvan- 
tage in regard to Holyhead, which we need not repeat. Sir 
John Rennie states the advantages of Forth-dyn-Uaen to be as 
follows, and he suggests no disadvantages to countervail them. 

1. That it is two points further to windward than Holyhead, 
which, to use the expressive words of Captain Beaufort, " it is 
a fair wind both ways to and from Kingstown.** This is particu- 
larly important, because it enables the passage to be made in 
equal, if not less, time than from Holyhead, although the dis- 
tance is rather greater, during the stormy winter season, when 
it is most difficult to maintain the communication between the 
two countries ; and as the passage to Ireland is of the most 
consequence, on account of the Ireland mails being dispatched 
•from DuWin after the arrival of the London mail, whereas the 
dispatch of the country mails from London does not wait the 
arrival of the return mail from Ireland ; thus a day would be 
iaved. 

2. The clear, well-defined outline of Fort Dyllaew Bay, the 
conspicuous landmarks of the Rivals, Caer Bodfeam, and 
Madryn, the deep regular soundings, the absence of all rocks 
or shoals, or races, the excellent holding ground, tfce ample 

o2 
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space, all conspire to render the approach easy and certaiD, 
the departure equally so, because it is sufficiently prominent to 
enable vessels to work out when prudent to put to sea, * and 
with the addition of another light would render it equally safe 
and certain at night. It is therefore extremely well adapted 
either for a packet station or refuge harbour, or both combined. 
It is said that the Mountains, the Rivals, and Caer Madryn, 
&c., are more frequently obscured by fogs than Holyhead: 
upon this Mr. Walker observes, '^ that fogs are prevalent off 
Holyhead is proved by the expedients adopted ; an occasional 
lower light is exhibited at the South Stack, when the upper 
light is obscured, and in addition to the light at the pier; 
again, a bell and other means are used for guiding the packets 
to the entrance of Holyhead Harbour in thick weather. My 
conclusion, therefore, is,'* " continues Mr. Walker, " that the 
top of the Head is as frequently, or even more frequently, in 
fog, than the top of the Rivals.** Mr. Walker also agrees that 
a refuge harbour here would be of considerable service, and 
save many vessels which now get embayed during strong 
westerly winds, when they cannot weather Holyhead. 

3. The small expense, viz., 210,000/., as stated by Mr. 
Walker, for 100 acres, which, even including 80,000/. for extra 
works, would make a saving of 679,825/. 

4. Avoiding the necessity of making a new bridge across the 
Straits of Menai, at an expense of 200,000/., besides creating a 
considerable delay of four or five years before the advantages 
of a perfect railway communication could be obtained. 

5. By the adoption of Port Dyllaew, there would be a pro- 
bability of an inland as well as a coast line of railway, which 
would be the means of giving the public the advantage of a 
double communication, which is of the greatest importance ; 
and the public should not be deprived of such an opportunity 
without strong reasons, since it is only by establishing com- 
peting lines that the existing abuses can be effectually cor- 
rected, and the interests of the public best secured against the 
evils incident to monopoly ; and in this view Mr. Walker con- 
curred. 

He concludes as follows : — 

*' Upon the whole, therefore, taking into Consideration alt 
the advantages and disadvantages of both places, and balancing 
them both carefully together, the question reduces itself to this 
simple form,— whether, for the sake of saving five miles in a 
sea voyage of sixty, which in moderate weather would make a 
saving of twenty minutes, but during gales of wind from the 
southward and westward, in winter, when it is most difficult to 
maintain the communication, a passage could be made in 
equal, or indeed in less time from Port Dyllaew, it is worth 
while, which / consider very dattbtful, to sink an extra capital 
of nearly a million by adopting Holyhead.** 
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There is another yeiy important consideration to be taken 
into account in framing a^ portal communication, upon railway 
principles, between London and Dublin ; upon which Sir John 
Rennie makes the following observations : — 

** Having so far discussed the merits of the proposed sta- 
tions for die packet station and harbour of refuge, the next 
question is to compare the two lines of railway ; this a question 
which requires much more time than I • have been able to 
devote to it. The inclinations of the line to Port Dyllaew, 
according to the plans now before the public, are certainly 
superior to those on the Holyhead line, although in an engi- 
neering point of view there is nothing objectionable in ^e 
former, with the exception of the crossing of the Straits of 
Menai, and here a formidable difficulty presents itself, both 
as regards time and cost. I quite agree with Mr. Walker, that 
the present suspension bridge is by no means adapted for a 
railway ; and supposing it is, the public ought not to be de- 
prived of it for the use of the ordinary traffic between the 
counties of Anglesea and Carnarvon. In order to conduct the 
railway traffic in a proper manner, a fixed bridge is absolutely 
necessary, and ought to be adopted. The late Mr. Rennie was 
always of opinion, that a permanent fixed bridge was the only 
fit means of communication across the Menai, and in his 
Report of the 16th of February, 1802, to the Right Honourable 
Charles Abbot, he enters into the whole subject with great 
detail and ability. For the 'reasons stated in the Report, he 
says that there are only two situations properly adapted for the 
construction of a bridge across the Straits, viz., the Ynys-y- 
Mochy and the Swilly Rocks 800 yards above it ; and in this 
view the late Mr. Telford concurred. With reference, however, 
to carrying the railway across the Straits, some similar plan of 
a bridge (cast-iron) ought to be adopted ; and taking into con- 
sideration the magnitude of the work and the difficulties of the 
situation, I do not think that it would be prudent to estimate 
the cost at a less sum than stated by Mr. Rennie, viz., 290,417/. 
The time, also for completing such a work, considering its 
extent and difficulty, and the numerous contingencies to which 
it would necessarily be exposed, could not be taken at less 
than from five to seven years.*' 

Upon these statements, we think we have shown that the 
question between the comparative eligibility of Holyhead or 
Porth-dyn-Uaen, either as a harbour of refuge or a packet sta- 
tion, is one well worthy of the attention and dispassionate con- 
sideration of the government and the legislature, when a large 
outlay of public money becomes involved in it. 
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PROJECTILE WEAPONS OF WAR AND EXPLOSIVE 

COMPOUNDS. 

By J. SCOFFKRN, M.D. 
Lecturer oo Cheuustry, at the Aidersgate College of Medidoe. 

(Cootinoed from p. 116.) 

TABIETIES OP SMALL ARMS INDITlDITALLr CONSIDBBSD. 

Doubtless, the cannon soon after its discoreiy was occa- 
sionallj reduced in size, so as to render it adapted for parti- 
colar purposes; at length, after passing throng^ oanj meta- 
morphoses and gradations of diminution, it became a mete 
mannal weapon of fire. It is impossible to saj, then, when or 
where such small fire-arms were inyented, but we pretty neailj 
know the period of their introduction to yarious European 
armies. *^ They appear to have been thus introduced into the 
Eiiglish anny in 147L when Edward the Fourth, landing at 
Raveiispur in Yorkshire, brought with him, among other farces, 
:300 Flemings, armed with hand-guns. This is fifty years befoie 
the date usually assigned for their introduction ; Mr. Anderson 
.and other writers placing that ev^nt at the siege of Berwick in 
15:21, soon after which they were generally adopted in 
En eland.''* 

In 1555 the Spaniards, under Philip the Second, aie said to 
hare employed small fire-arms, but they were of a yery un- 
wieldy description. It had also always been considered difl&- 
cul| to protect archers against a resolute charge of cayalry, and 
the difficulty was greatly increased in the case of mnsketeera. 
The weapons and ammunition of an archer were light, his 
arrows flew in quick succession, and he was subject to no other 
cause of failure than the breaking of his bow or string> Far 
diflferent was it with the musketeer ; his weapon was moat un- 
wieldy, exceedingly tiresome to charge and discharge, and 
subject continually to the chance of missing fire. Haying 
fired their weapons, a host of musketeers were rendeied for 
a lime defenceless, and cavalry might pour down and put 
them to the rout ; this was a sad disadvantage vnder which the 
musketeer laboured, and to overcome which various means 
were devised, the most common of which consisted in making 

' Wilkinson on Engines of War. See also Anderson's Histoiy of Com- 
merce, vol. i. p. 351 ; Leland's Collectanea, vol. i. p. 721 ; Grose's Histoiy 
of the English Army, vol. i. p. 160. 

^ Hence it was not unusual to have two strings to the bow ; and beoce 
our common proverb. See Ascbam's Toiophilus. 
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the rest an arm of defence, appending to it a concealed dagger 
which flew out on touching a spring, or affixing a spike to the 
bead. Rests thus armed were cdled the Swedish or swine's 
feathers.* 

The greatest change which fire-arms have undergone relates 
to the method of discharging them. At first they had no lock 
whatever, but were discharged by the manual application of a 
match ; then followed the matchlock, afterwards the wheel or 
pyrites lock, next the flintlock, and, lastly, the percussion- 
lock, under one of its many various forms ; this seems to be the 
extreme limit of perfection, leaving nothing more to desire. 

The matchlock was a very obvious and simple contrivance 
for dashing the lighted end of a piece of rope, soaked in nitre, 
upon gunpowder contained in a little pan communicating with 
the charge. This means of firing guns was on the whole very 
efficacious, and is still employed in most eastern nations. The 
match, however, is liable to be extinguished by rain, and is 
very dangerous to be carried in such close proximity with gun- 
powder, as it necessarily roust. The ancient European mus- 
keteers used generally to carry their lighted match in a little 
iron cylinder perforated with holes, but in rainy weather they 
carried'it in their hats. 

The pyrites or wheel lock seems to have been introduced 
into England about the reign of Henry the Eighth. It 
continued in use until the time of Charles the Second, when 
the flintlock became general. T^is wheel-lock, now obsolete, 
but once universal in European armies, it may not be amiss to 
describe. The original idea of the contrivance may be recog- 
nised in an old bUchse at Dresden, which has a piece of pyrites 
fixed opposite the touch-hole, which is intended to be rubbed 
with a file for the purpose of eliciting sparks to ignite the 
powder. In its improved form it consists of a small grooved steel 
wheel, to the axis of which a chain '* or swivel and powerful 
spring is attached; this being wound up by means of a 
tpannefy a key is retained in that position by a spring-catch 
connected with the trigger. A piece of pyrites is firmly 
screwed into the cock^heady which on being pulled forward 
rests on the circumference of the wheel, which enters the 
bottom of the pan. On pulling the trigger the wheel is dis- 
engaged, and spinning round in contact with the pyrites, it pro- 
duces a stream of sparks close to the touch-hole." ^ 

" Grose, vol. i. p. 165. De Limiere*s History of Louis XIV. vol. vi. 
p. 88. Strutt's Manners and Customs, vol. viii. p. 91. Turner's Pallas 
Armata, p. 176. 

For a comparison of the several merits of archery, and fire arms, consult 
Ifumfrey Barwick^M Discourse concerning the Force and Effect of all Manual 
Weapons of Fire. — Smythe (Sir John, Kt.) concerning the Force and Effect 
ef Weapons, Lond. 1690. — Sir Roger WtUiajns*s Brief Discourse of Warre, 
Lond. 1590, and the various treatises on archer}* already referred to. 

* Wilkins. 
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Flintlocks appear to have been introduced into our armieft 
about the third or fourth year of William the Third, (1692-3,) 
since which time they remained in use, with very Uttle altera* 
tion, up to the period of the discovery of the percussion prin- 
ciple by the Rev. Mr. Forsyth. It is quite unnecessary to 
describe a contrivance so well kno^ni as the common flintlock ; 
just as unnecessary is it to describe the common percussion- 
lock of the present day/ although it has undergone many 
changes of form since the discovery of Forsyth. Suffice it to 
say, that the advantages of the percussion over the flint prin- 
ciple are now universally established, and muskets of this con- 
struction are either already introduced, or about to be intro - 
duced, into every European army. 

We have hitherto designated small arms, in contradistinc- 
tion to artillery, by the general term musket; this, however, 
was merely for the sake of convenience ; various are the appel- 
lations that have been given to manual fire-arms, some of 
which we will proceed to describe. The first small fire-arms 
were called hand -cannons, and were fired on a rest bv the 
manual application of a match. When the weight of these 
instruments was reduced, and a lock appended, so that they 
might be fired without a rest, they were called calivers. 

It is supposed that the most ancient kind of fire arms 
mounted upon a stock was the arquehuse^^iViA the invention of it 
is placed about the year 1500. These instruments succeeded 
the hand-cannons, or culverins, in field service, and rolricted 
the use of the latter to sieges. Such hand-cannous were after- 
wards called arquebusgae a croCj (arquebus, with hook) in 
consequence of being provided with an appendage of that kind. 
In our statutes it was called " arquebuse,*^ **" haquebus,** and 
*^ hagbut.*' ^ The term musket was originally applied to a fire- 
arm larger and heavier than the caliver, and Uierefore supported 
when fired by a rest. The petrinal^ or poitrinaly was an arm 
shorter than the others mentioned, and of larger calibre ; it was 
fired resting against the breast, and hence its name. 

Pistols are so called from Pistoia in Etruria, where they were 
manufactured anterior to 1544, in the reign of Francis the First. 
The German horsemen called reiters were the first who exten- 

* It may be as well to state that the powder originally used for chanpng 
percussion caps was a mixture of chlorate of potash and sulphur. This 
was, however, found to destrov or corrode the lock, and now the an/i- 
corrostpe powder, or mixture of fulminate of mercury, is universally em- 
ployed. 

b There appears to be no just ground for considering the harquebuss and 
caliver as different weapons. ** It is supposed by many,'* (says Barwick, 
p. 8,) " that the weapon called commonly a caliver, is another thing than a 
narquebuze, whereas in troath it is not but onely a harquebuze, saumg that 
it is of a greater circuite or bullet» than the other is of, wherefore the 
Frenchman doeth call it a peece de caUhre, which is as much as to say, a 
peece of bigger circiiite." 
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•ively employed the pisto], having discarded, in favour of this 
weapon, the long-used lance, and incurred for that reason much 
censure, and even abuse, the innovation being considered to 
some degree dishonourable, and opposed to the established 
laws of chivalry. 

Anciently, not only were fire-arms large and small used to 
project bullets, but wooden arrows, called spritesy and steel 
quarrels were also employed. * The recent musket is so obvi- 
ously the derivative from the ancient small fire-arms, that all 
description of its nature and construction will be unnecessary. 
The rifle-gun, however, differs from all other fire-arms in a very 
important particular, which we must now describe. Owing to 
a variety of causes, bullets from common barrels fly very wide 
of their mark. In the first place they are seldom correctly 
cast, or if so originally, they soon become imperfect fi-om 
wear and pressure, hence the ait re-acts on them very unequally 
and deflecta them from their intended course. Again, not 
touching equally every side of the barrel, they are subject to 
another gpreat cause of irregularity. The rifle-gun counteracts 
these injurious tendencies by imparting to the ball a spinning 
motion on the axis of its line of flight, and thus presents every 
part of the ball (except the two axes) in the same direction suc- 
cessively ; thus any natural imperfection in the ball is com- 
pensated for, whilst, owing to its fitting the barrel closely, it 
touches every part alike. This peculiar spinning motion is 
imparted to the ball by very obvious means. The interior of a 
nfled barrel is cut in spiral grooves, — in point of fact it is a 
Fcrew, into the furrows of which a leaden bail is either indented 
or cast originally to fit; thus it cannot be projected straight 
out, but emerges spirally, which motion is continued through- 
out its course. Hence a rifle ball is projected with far greater 
accuracy than a ball firom a common gun, but it is not, as some 
suppose, urged further ; — indeed, not so far. 

The Bayonet — ^This weapon seems so plainly indicated as 
an addition to the musket, and is so simple, that our wonder 
is at first excited at its application having been delayed until a 
comparatively late period. Not much reflection, however, is 
required to show that until the weight of the first small fire- 
arms had been considerably diminished, the bayonet, even in 
its present improved form, would have been a useless appendix. 
The idea of the bayonet originated in the practice which once 
prevailed of thrusting the handle of a short dagger into the 
muzzle of a gun after its discharge ; thus it might be made to 
act as a pike. Such bayonets ^ or daggers as these were, ac- 
cording to P^re Daniel, introduced into France about 1671. 

* See Sir Richard Hawkins's account of his voyage to the South Sea, a.d. 
1591, p. 164, sect, xvi, where he mentions shooting arrows from muskets 
with great success. 

k So called from having been originally manufactured at Bayonne. 
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'l*he pi-esent mode of fixing the bayonet was a late discovery, 
having first been applied by Marshal Catioat in 1693, at the 
battle of Managlia, on which occasion the slaughter was 
inatneose. Notwithstanding this success, it was not until two 
other great victories had been achieved by them, namely, the 
battle of Spires in 1703, and that of Calcinata in 1705, that 
they were adopted by other nations. The introddctiou of this 
weapon led to the disuse of the pilie, which was abolished by 
royal ordinance in France, in 1703, with the advice of Marshal 
de Vauban. We do not know the exact period when pikes 
were laid aside in England, but we believe about the same 
time. 

When small fire-arms were first introduced, those who bore 
them Beem to have carried their ammunition and charged their 
pieces just as pleased themselves. Some used cartridges, 
some flasks, and all were under the necessity of employing for' 
priming, mealed powder, then called touch, tutcb, or serpentine 
powder. As for the ancient method of charging small fire- 
arms, an old writer intimates that all good musketeers, cali- 
verers, &c., thrust in paper, or something equivalent, between 
powder and ball, but more particularly on the ball. He attri- 
butes a frequent failure of shots to the circumstance that, for 
want of paper thug thrust down upon the ball, the latter fre- 
quently rolled out* We learn, then, lirom this, that the practice 
was any thing but universal, and we may judge how in- 
efiective must have been the shooting. In the reigns of James 
and Charles the First, was introduced an appendage for facili- 
tating the charging of muskets, called tlie bandalier. It was a 
broad belt thrown over the left shoulder, and hanging down on 
the right side. This not only served as a support to the fire* 
arms, but had suspended firom it about a dozen boxes, each of 
which contained one charge of powder, and also a bag for 
balls. The bandaher, however, was both cumbersome aud 
dangerous ; often would its boxes get enUngled ; not unfre- 
quently they would ignite and explode ; while their rattling 
agajust each other often betrayed the soldier to the enemy. 

* It may not be uoinleretting to present the reader with a quotation from 
WilKani'i DiscoUTWB of Warre, descriptiTe of the management of andeirt 
" " snnt. " But here it mvf be demanded what I doo call the well 
of pieces of weapon* of fire? Whereunto I aniwer that 1 doo 
iher harquebuze nor mosquet for well chained in services of the 
lew they bee charged with conoenient charges of powder, and with 
ne paper, or llie refuge endes of matches, or something else to 
the same, and likewise rppon the bullet the like or more quaiititie 
lose, and restniue the bulkt : or when at the least I would that 
h thing should be thrust upon the bullet with the Ekoweriug stick, 
tie fame close to the powder." Then be proceeds to adviae that 
ti should not be tfM> small, but should fit the barrel exactly. 
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ON NOVEL APPUANCE8 OF WAB, PBOPQSED OB EXECUTED, SO 

FAR AS BBLATB8 TO PR0JECTILB8. 

Ilaviog attended to most of the cirGUinstances irhich limit 
the lange of projectiles, ire purpose uow to state, as shortly as 
is consistent witn truth and justice to the subject, the means 
which have been proposed to increase this range ; we will also 
mention the results of these suggestions, so far as they have 
been carried into practice, and will discuss the probability of 
the existence of methods said to be kept secret, and the 
chance of the discovery of others. 

We have already alluded to the common supposition that 
diemical science may present the arliUeiyman with some sub- 
Stance that is, in common parlance, *^ stronger '' than gun- 
powder, and that by this means a vast increase of range may 
be effected. We have shown the futility of this opinion ; we 
have proved that chemists disclaim any such knowledge ; we 
have demonstrated that if they should claim to be the deposi- 
taries of such a secret, the mathematician and practical artil- 
leryman would treat the statement with unbelief, and justly too, 
because it is in opposition to incontrovertible laws. As well 
might a chemist say that he could annihilate the attraction of 
gravitation, as that he could elaborate such a peculiar compo* 
sition or gunpowder. 

It may be said that chemistry is a field whose treasures are 
but little known ; that iJthough such explosive compounds as 
chemists generally are aware of may be inferior in propulsive 
force to gunpowder, this mere fact is not sufficient in itself to 
warrant a supposition that some peculiar composition of ex- 
ceeding potency may not be discovered and held in secresy by 
one favoured individual ; still (mr objection applies not the 
less« There is a point beyond which no increase of primary 
force can increase the range of a projectile, and this point i$ 
far within the limits which circumscribe the farce of yun^ 
powder. 

We are justified in asserting, then, that far advanced as are 
aU sciences connected with mUitary engineering, in the present 
day, very little increase of the range of common ordnance (we 
mean cannons and engines of that class) will be effected ; and 
that this little will be accomplished, not through any new com- 
position of gunpowder, but as a consequence of improvement 
in the mechanical construction of missiles, and their projecting 
ordnance* 

Thelongestrangeandgreatestvelocityeveraccomplishedbyany 
ordnance, ancient or modem, up to the period of 1 840, and we be- 
lieve to the present time, is 5,720 yards, or just three miles and a 
quarter. The whole time of flight was only thirty seconds and a 
quarter, which is estimated at 2,100 feet, in the first second of 
time. The piece of ordnance used on this occasion was a fifty- 
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six-poutider cannon, cast on the principles of Mr. Monk, who 
suggested the propriety of removing a considerable proportion 
of useless metal from the gun before the trunions, and adding 
it to the breech, where alone increased strength is desirable. 
This arrangement permits the use of a larger projecting charge 
of gunpowder, without risking the calamity of bursting. The 
quantity of powder employed in the ex])eriment alluded to was 
ten pounds, and the ball weighed sixty-iwo pounds and a half^ a 
circumstance which requires some explanation,. seeing that we 
have stated the gun to be a fifly-eight-ponuder. The explana- 
tion is this : - the momentum of a projectile is the product of its 
mass and its velocity ; by increasing that mass, therefore, or, in 
other words, by adding to its weight without adding to its size, 
we acquire a proportionate increase of momentum, and a con- 
sequent increase of range. The shot on the present occasion 
was an iron shell filled with lead ; hence its weight of sixty- 
two pounds and a half. 

Nearly the same range was accomplished by the French 
during the Peninsular war, who threw shells into Cadiz, 
rather more than a distance of three miles; th^y, however, 
used enormous mortars, one of which is at present in St. 
James's Park, and employed the largest charges of gunpowder 
ever known in modem times ; the missiles projected, moreover, 
were shells nearly filled with lead, the remaining space con- 
taining gunpowder ignitible by a fuse as in the common shell. 

The tact that leaden balls accomplish a longer range than 
iron ones, seems to have been discovered, al least once hv 
chance, the discoverers being totally ignorant of the principles 
on which the circumstance was founded. It is related that 
during the war an American ship having expended all her 
cannon-balls, and being unable to procure others of a similar 
kind, bad some prepared of lead ; when on employing them in 
a subsequent action, her captain and crew were surprised at 
their long range and efficacy. Sir Howard Douglas is so satis- 
fied of their advantages on peculiar occasions, that he recom- 
mends their introduction in the navy.* 

Amongst the suggestions which naturally present themselves 
for increasing the range of a shot, a very obvious one seems to 
be the diminution of its windage, or the space which exists 
between it and the inside of the gun. Thus is reduced to a 
minimum the loss experienced by the escape of the gunpowder 
around the sides of the ball. That short kind of ordnance, the 
carronade, is made to embrace this amongst other principles, 
and the result of practice fully warrants, in this case, the justice 
of the theory. To long guns, however, the rule does not apply^ 
-—a fact which may seem strange at first, but which can be 
easily explained. With very great velocities and long gnns 

' Naval Gunnery, p. 60. 
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there is a large column of air to be displaced before the ball 
leares the guo, and which is condensed with great rapidity by 
the force of the ball, to which it offers immense resistance if it 
fit the gun closely. If, however, the size of the ball be reduced, 
the air has more space to rush round it, and the ball more 
easily escapes. 

Believing as we do that no considerable increase of range, 
from guns of the sizes at present in use, will ever be acquired, 
the question slill remains unanswered whether such increased 
range may not be achieved by other means. For the sake of 
precision, we will assume this increased range tobe six miles, 
and will ask whether such can be accomplished by any 
method, or combination of methods ? We do no( regard it as 
totally impossible ; — we see no primary law of nature against it, 
although we recognise difficulties so grave, and so numerous, 
as to check even the wild excursions of our fancy ; and we are 
not theoretical enough to forget that even the mere possibility of 
this range granted, its military application is quite another 
thing; — invoking considerations of facility, expense, and amount 
of scientific acquirement; besides a thousand and one others, all 
separate from the original question. As to the possibility of 
such a range, stripped of all accessory and contingent difli- 
culties, our opinion is in the affirmative, although we are aware 
that the investigation of others, more, practically conversant 
with these matters than ourselves, does not lead them to a 
similar conclusion. If a cannon-ball, when its flight was nearly 
ex]3ended, could meet with some aerial gun to urge it forward 
again, — if, in other wurds, its flight could be made to depend 
on two or more consecutive impulses, instead of one primary 
shock, its range would be evidently increased. Now, in reality, 
these desiderata are to a great extent accomplished by the 
rocket, which carries its own propelling agent with it. The 
question, whether a cannon-ball, of the largest present size, can 
be shot six miles, involves a primary law of nature, — a law 
which must be suspended before the question can be answered 
in the afiSrmative, and which consequently is an impossibility. 
The question, whether a rocket can accomplish this distance, 
involves no such suspension of a natural law, and no such 
impossibility. The rocket presents us with certain theoretical 
conditions necessary for the end in view ; it remains to ascer- 
tain whether they can be sufficiently elaborateil. 

But in thus ideally suggesting a probable range of six miles, 
we need not assume the necessity of any increase of range 
either of gun or rocket. We will suppose a missile to be 
formed of a combination of one ball and two or more rockets ; 
this missile first to be projected from a gun, during which a 
fiise is to be ignited, and to bum during its trajectory course, 
in such a manner as to ignite the first rocket. This rocket is 
now to free itself from the ball, which falls ; the rocket pro- 
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ceeding in its coarsey and eFentnally igniting the other rocket ; 
this last accomplishes the termination of the distance. 

All this may be assumed as possible, although involving 
thousands of difficulties to which we do not require to have our 
attention drawn. We know the irregular flight of rockets, — we 
know the difficulty which their sticks^would occasion when 
thus shot from ordnance, — in short, we are not visionary nor 
sanguine on the subject, and could fill half a dozen pages with 
difficulties and objections to the scheme, — yet we see no reason 
why it must be regarded as impossible. Our ideas as to the 
precision of flight of such a missile would be very moderate. 
For our own part, if we rejoiced in a size a thousand times 
greater than our present dimensions, — if we out-rivalled in 
stature the Cyclopes of old, — we would willingly, for the tenth 
part of three hundred thousand pounds, expose our vast bulk in 
any aspect the operater might most desire, for the long space of 
three months, and at four miles distance, as a target for such a 
weapon. We would stipulate, however, that we should be dis- 
tinctly and accurately aimed at; conceiving, like a certain 
spaniel who always posted himself exactly opposite the muzzle 
of his master''s gun, that the charge was more likely to take any 
other direction than the one desired. 

The attention of the public was a short time ago on the qui 
mve about long ranges, being directed to this suljgect in conse- 
quence of the circumstances disclosed by Mr. Warner, who 
probably had in view the very plan of accomplishing a six>mile 
range that we have already mentioned, inasmuch as he as- 
serted that a two-pounder gun made on a peculiar construction 
would be sufficient to accomplish it. Now, we well know, that, 
cceteris paribus^ the longest range will be accomplished by the 
largest gun, and that a two-pounder cannon is smaller than 
any in our service ; without intending any disrespect to any 
one, then, we may safely assert that to project a ball six miles 
from a two-pounder by the mere primary force of gunpowder is 
a physical impossibility ; and that if such range be accom- 
plished, and a two-pounder cannon be instrumental in accom- 
plishing it, this can only be efiected by some such plan as we 
have described. We have another reason for presuming Mr. 
Warner to have intended this to be the plan,— he disclaims 
most pointedly ever having asserted that he could project by 
means of a two-pounder a cannon-ball six miles ; but he avoids 
stating that the two-pounder is not to be instrumental in pro- 
jecting a missile of name unknown to that distance, and he 
requires a two-pounder peculiarly constructed. 

We here leave this part of the subject, and proceed to the 
consideration of some other improvements which have either 
been introduced or ai^e proposed to be introduced to the war- 
like art. The mere projection of missiles by the force of gun- 
powder was a great discovery; the application of the same 
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substance to the bursting of shells was an ingenious and useful 
extension of it^ adding to the mere projectile force of the ball 
the devastation and the consequent terror of fire, together with 
the piimarj explosive power and disintegrating influence of 
guopowder. When first shells were thrown from mortars^ 
pjrotechnical science ^as not sufficiently advanced to render 
the period of their bursting at all certain ; neither were the 
principles or practice of their firing well known. They were 
ill-constructed, ill-managed, and moreover a prejudice ex« 
iste<l that the fuse must be lighted before the charge was fired, 
which added considerably to the danger as well as the trouble 
of mortar practice. These defects are now, to a great extent, 
overcome; shells are cast of equal weight, and their fuses cor- 
respond so well amongst themselves as regards time of burning, 
that the distance of projection being known, the time of burst- 
ing can be calculated with wonder&l accuracy. When, how- 
ever, it is considered that a small fraction of a second is on 
some occasions a matter of considerable importance, and that 
such an amount of accuracy is hardly possible to be expected 
from the use of the fuse, it will be evident that any simple and 
at the same time safe and effective plan of procuring the 
explosion altogether independently of the fuse, wonld be a 
desideratum. The various substances known to chemists as 
capable of exploding by percussion, favours the idea of a sub- 
stitute. Could not a shell be filled with gunpowder, as is 
usually done, and furnished in some manner with an ap- 
pendage, such as the copper percussion cap for instance, which 
might explode when the shell struck the object, and thus ignite 
the contained charge? Instead of a shell furnished with a 
percussive appendage, could not the percussive material form 
part of the shell ? These are amongst the most obnous ques- 
tions which present themselves, and at a first blnsh they seem 
easily answerable in the affirmative ; but a little consideration 
will develop many difficulties. There is no difficulty expe- 
rienced in making a shell explode on percussion, but it is ex- 
ceedingly difficult to make it explode when wanted. The 
primary impulse of the charge of the gun is in itself a strong 
percussive agent, and hence percussive shells as frequently 
explode immediately on leaving the gun as on striking their 
object This is a very great disadvantage, although certainly 
not insuperable; a far greater one is the difficulty and danger 
of keeping such shells and conveying them from place to place, 
not under peculiar scientific charge, but subject to all the 
shakings, blows, and other contingencies of military and naval 
transport. This remark certainly does not apply to those 
shells which are furnished with a percussive appendage, but 
they are open to other grave objections. In a shell of this 
kind some provision must be made to insure the striking of that 
part of the shell which is furnished with the percussive ap- 
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pendage,— a matter in itself of no small difficulty as regards 
cannon, and wliicb as yet has only been accomplished by de- 
parting from the spherical and assuming the pyriform shape in 
the construction of the shell, under which circumstances the 
large end will point forward, and consequently strike the object 
first. Now, the united testimony of practical men is against the 
employment of non-spherical missiles, so far as relates to every 
variety of gun, and at long ranges, as being so exceedingly irre- 
gular in their flight that their use becomes most uncertain, and 
defies all calculation. At short distances, however, and espe- 
cially for sea-service, bar shots are, under particular circum- 
stances, recommended. A small gun may thus be made to 
project great weight of metal, and thus to acquire a great in- 
crease of destructive power. 

The remark only applies to cannon, and plain small arms : 
so far as relates to rifles, the difliculty has been entirely over- 
come, — or more correctly speaking never existed. An elongated 
or cylindrical body, properly fitted to the rifle and shot from it, 
maintains during flight that end forward which first emerged 
from .the barrel, the reason of which is attributable to the rotatory 
motion it acquires. If then a hollow cylinder of lead, fitted to 
a rifled barrel, be filled with gunpowder and furnished with a 
copper percussion cap, or some equivalent contrivance, it will 
act very efficiently as a percussion shell. Captain Norton has 
availed himself of the principle, and in allusion to the contriv- 
ance, Mr. Wilkinson of Pall Mall, in his work on engines 
of war, p. 115, states, — ^^ I never found one (i. e. of these shells) 
fail to strike on'the foremost end, and explode at all distances 
from 50 to 300 yards. In one experiment I fired at two thick 
nesses of inch and half elm lined with sheet iron, and con- 
taining between them a stratum of four inches of water, the 
shell passed through the whole at sixty yards distance, and 
exploded a box of gunpowder on the other side."" It will be 
seen then, that so far as relates to rifled small arms, there is no 
difficulty, — ^but rifled cannon do not exist, every attempt to use 
such ordnance efiectively having proved a failure. 

Mr. Pasley, many years since, proposed a very safe and in- 
genious plan for making a percussion shell, the explosion 
of which was dependent on the fact, that air suddenly com- 
pressed liberates heat sufficient to inflame gunpowder. His 
shells were pyriform, for reasons already mentioned, and a 
cylindrical cavity terminating at the large extremity of the 
shell, was partly filled with gunpowder, and closed with a 
tightly fitting iron bar, which projected considerably beyond 
the surface of the shell, but which a sudden blow could force 
down after the manner of a piston, and thus ignite the powder. 
These shells were tried at Woolwich, and condemned chiefly 
on account of their departure from the spherical form ; although 
it would not be difficult to point out other disadvautages. For 
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iDstance, the quantity of gunpowder such a shell could hold^ 
would be yeiy insignificant, and the bar v^ould be veiy liable to 
get fixed from rust, &c. 

We have hitherto supposed that the shell is to be filled with 
gunpowder, and that a percussive explosive substance, is to be 
merely an agent for igaiting this gunpowder. Gunpowder in 
fact, provided we have the time of its explosion under control, 
will do aU that is desired ; and if it did not, no assistance nor 
increase of power would be derivable firom any of the chemical 
explosive agents ; whilst the danger to all parties having any- 
thing to do with such shells would be immense. Were it our 
object to speculate on the possible number, and arrangement 
of chemical substances with which a theoretical percussion 
shell might be filled, our task- would be longer, than mteresting 
or profitable, — sufiice it to say, that no class of persons expect 
so little actual advantage fi'om such combinations, in a prao- 
deal point of view, as cheinists, and it would seem that their 
opinion might claim for itself some amount of respect 

From the remarks we have already made, it will be obvious 
that we consider the two greatest difiicnlties, which stand in 
the way of the percussion shells as fired from guns, mortars, 
&c., to be, 1. The danger of explosion from the primary 
shock of the ignited charge ; 2. The difficulty of causing any 
given side of the shell to impinge on an object, except the 
spherical form be abandoned. ' A slight consideration will be 
sufficient to show that neither objection applies to shells which 
are projected by 4he force of a rocket— consequently, if those 
missies can ever hie made to take a more direct course, so as to 
he more effectually amenable to calculations, the limit to their 
application will be greatly extended, — nay, even in their 
present state we imagine the percussion shell would, in the 
event of another war, be for some services, appended to them. 
• We ought not to dismiss the subject of shells without men- 
tioning a contrivance of most terrible efficacy, ^hich has been 
suggested. We cannot do better than quote the original state- 
m^t. Mechanics' Mag. August 18, 1844, which in allusion 
to^ Professor Bunsen, thus proceeds: — ^*'He has shown that 
this liquid of Cadet, consists chiefly of the oxide of an organic 
radical, or compound base, which has a constitution precisely 
similar to common alcohol, but in which the oxygen is replaced 
by the metal arsepic. Thus the chemical formida of alcohol is 

C4. H5. O. 
and that of the new radical which has been called cacodyl in 
xeference to its abominable smell, is 

C 4. H 5. Ar. 

^Now this body possesses the most extreme, and rapid 

spontaneous inflammability, the moment it is exposed to the 

air which oxidises it, and forms .the oxide of eacodyl of which 

prindp^y Cadet's li4uor couQists. If, therefor^, a fragile vesse 

VOL. II — N.S. P 
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of this fluid, say a glass globe be thrown into (he port hole of 9 
ship the moment it bAaks against the deck, or any hard object^ 
the spillecl fluid is in a blaze, and capable of setting on fire 
anything coiiibustible in contact with it. But this is not all* 
The result of this combustion is the evolution of clouds of 
white arsenic, so that the atmosphere around becomes instantly 
a deadly poison ! Thus if inflamed between decks the atmost 
phere would at^nce be rendered fatal ; for it is well known to 
toxicologists that a most minute dose of arsenic taken in this 
form into the lungs, is almost certain to produce death more os 
less speedily. Further, the substance is insoluble in water, and 
heavier than it ; so that water will not extinguish it when ou 
fire. The oxide produced by its combustion, moreover is 1^ 
violent poison. It would be difficult to conceive a collectioi^ 
of more formidable properties in one body, or of any more 
fitting it for an agent of destruction in warfare I*^ The writer 
suggests that it might have been the Greek fire, in whicli 
supposition we difier from him; although we see no othei^ 
objections to its employment in warfare except the difficulty, 
and danger of preparing and stowing the material, added to a 
certain chivalric feeling which cavils at particular modes^ of 
death, although permitting others. For our part, we would 
hail with satisfaction any discovery that could make warfare 
more terrible, conscientiously believing that the application of 
such wholesale methods of slaughter would be the surest means 
of establishing universal peace. We have not the affectation 
of admiring war, — we wish it could cease,*— but if it must be 
cultivated as a science, we presume, it, like other sciences, has 
its theoretical point of absolute perfection, — which would seem 
to consist in the total slaughter, of two belligerent hosts. OncQ 
render warfare perfect to Uiis extent and men -would not fight ; 
— slaughter we take it is the main object of all battles,— thi« 
granted, it can matter very little whether men are cut in two by 
chain-shots, — ^pbrforated by musket-balls, — ^blown to atoms by 
bomb-shells, — or poisoned by arsenical fiimes ! 

ON METHODS OF SUBMARINE ATTACK. 

- From the very infancy of naval warfare, it has always been an 
object much sought after, to inflict an injury on an adverse 
ship under the line of immersion in water. To secure this end 
the ancient galleys of Greece and Rome were armed with 
sharp subaqueous beaks, which being driven by the aid of the 
rowers against an advanced vessel, inflicted the most<langeit>U9 
fractures and perforations. The genius of naval modem war* 
fare did not admit of the employmemt of such methods of 
kttack, and it has consequently been long rdinquishedt — 
lately, however, Mr. Nasmyth the inventor of the steam-ham- 
mer, has submitted to the consideration of the Admiralty the 
plan of an iron steamer bomb-»proof, wUich, (he saysg) '^will 
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•ffieetnairy destroy any ship or squadron. She is propelled by 
the Archimedean screw, and when going at the rate of six. 
knots an hoar she will run stem on to a ship, and leave a hole 
in her many feet wide beneath the surface. It is in fact the 
power of two ships coming into collision with each other at the 
rate of ten knots an hour, placed by mechanical means in the 
hands of not more than three men.'^ 

' Still more ingenious was the contrivance of the American ^ 
Fulton, who actually devised a boat capable of diving and 
progressing under water. In the Annual Regiater for 1802, 
is an account of this diving-boat taken from the relation of 
Citizen St. Aubin, a , man of letters at Paris, and a member 
of the Tribunate, which confirms the inventor's statement of 
the success of his experiment,*-^^' I have,'' says M. St. Aubin, 
^just been to inspect the plan and section of a nautilus or 
diring-boat, invented by Mr. Fulton, similar to that with which, 
he lately made his curious and interesting experiment at Havre 
and Brest. The diving-boat in the construction of which he 
is now employed, will be capacious enough to contain eight 
nen and provision enough for twenty days; and will be of 
sufficient strength and power to enable him to plunge 100 
feet under water if necessary. He has constructed a reservoir 
for air, which will enable eight men to remain under water foF 
eight hours. When the boat is above water it has two sails^ 
and looks just like a conunon boat. When she is to dive the 
mast and sails are struck. In making his experiment at Havre, 
Mr. Fulton not only remained a whole hour under water witU 
three of his companions, but kept his boat parallel to the 
horixon at any given depth. He proved that the compa8» 
points as correctly under water as on the surface; and that 
while under water, the boat made way at the rate of half a 
league an hour, by means constructed for that purpose.*" 
Vol XLIV. 

However visionary may seem the idea of applying such a 
auhaqueous boat to the uses of actual warfare, £arl Stanhope, 
(no incompetent authority,) entertained an opinion of the feasi- 
bility of die plan ; and in the year 1803 he stated in the 
Hoose of Lords, that he had given a plan to the Admiralty, a 
contrivance for protecting «hips against such dn assailant. It 
is said that our government purchased' the neutrality of Mn 
Fulton, fearing lest he should impart his secret to the French, 
and that in consequence of this bribe he returned to America, 
and the invention was not further divulged. 

* The fiite of the sword-fish, which after perforadne a ships side, finds it 
iapossibie to withdraw its weimoD, and only escapes by its sacrifice, might 
have furnished a useffil hint to Mr, Nasmytn. Granting that he could thus 
approach a ship and perforate it, he would find himseUT literally, and abso* 
m a fSx. But we take it his machine would be sadly hammered about 
by cannon balls, and sa^y interfered with by the ship's boats, long before 
the somewhat amusiag catastrophe eoUld occur. 

p2 
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"The question of the possibility of subaqueous attack by tneans^ 
of a projectile weapon, acquired extraordinary interest durin§^ 
the summer and autumn of last year (1844), in consequence of 
the secret of an invisible shell, claimed by Mr. Warner, and 
the effects of which were illustrated by him on the John of 
Gaunt, off Brighton. 

Far be it from us to disparage the merits of any inventor, or 
even by implication to underrate the value of discoveries to 
which he lays claim ; much less would we join that section of a 
noisy and thoughtless populace, who, without proper means of 
forming a correct judgment, disbelieve every thing they cannot 
understand. We are amongst those who believe in the possi- 
bility of destrojring a ship at a far greater range than 300 yards^ 
by the agency of a subaqueous projectile : this is our opinion^ 
which like any other mere opinion, is not infallible, although 
deduced from many experiments. Such being our views,* 
we regret that Mr. Warner pursued a course of operations 
which could not but excite suspicion, and which would have 
enabled him to employ one of several trickeries had he so de- 
sired. We do not mean for an instant to imply that the expe- 
ment was not a bona Jide one, and that no projectile was used ; 
we have already recorded our opinion that the use of a projec- 
tile under the circumstances was possible, — nay, that such was 
not difficult ; all we mean to say is this : that the use of such- 
projectile was not demonstrated, and can merely be received as 
a matter of faith. Mr. Warner should neither have had the 
John of Gaunt in tow, nor should he have approached her pre- 
viously to the explosion. The mere presence of a tow-hne 
would have afforded several means of explosion : it might be 
made to spring a lock, and thus explode a magazine of powder; 
still easier might it have been the medium of concealing 
two voltaic wires, which would have furnished the means of in- 
stantaneously igniting a magazine, no matter how far distant. 
The explosion again might have been occasioned as described 
by Sir G. Cockbum in the House of Commons on Wednesday^ 
Jidy 31. — ^'^He would state exactly how the experiment had 
taken place. He had an officer in a boat close to the two 
vessels, and the officer distinctly saw the one blow up. A rope 
with two buoys attached was thrown across her cutwater, the 
vessel then going at the rate of about three knots an hour; 
these two buoys, by the impetus of the vessel were forced under 
water, and the tension of the rope attached to them either 
struck a hammer, or excited by other means the igniting power^ 
and then the vessel blew up.** The officer who had reported 
to him said, he considered that the explosion was the effect of 
two barrels of gunpowder.** M. Jobert of Brussels, suggests 
that a congreve rocket headed with Ailminating mercury was 
the missile employed, — fired on a level with the water^s suxiace/ 
M. Jobert could not haire tried the experiment, — a rocket under 
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these circumstances sinks almost immediately on touching the' 
water, — besides its flight must have been visible. It is our 
opinion, however, as tike result of some experiments, that a 
purely subaqueous missile can be constructed, — safe in its use 
and easy of application : more than this it would be premature 
at present to state. 

CONCLUSION. 

The task originally proposed to ourselves, draws near to 
its conclusion. During many periods of its progress, our 
regret has been that several interesting documents bearing on 
die subject, must be so summarily dismissed. The mere 
change of form and power which arms of all kind have under- 
gone, is in it^lf a matter of great interest ; — ^whfen taken in 
connexion with the states of society which called them into 
being, the interest is greatly enhanced. Clubs and wooden 
spears are emblems of savage life, — of men scarce a step re- 
moved from the prowling denizens of the forest. Bows and 
slings are symbols of a higher grade, — of men whose minds 
have begun to expand and grasp the first principles of me- 
chanical science. Great was the advance made in the ait of 
war, when the arbalest was discovered; greater that which 
prompted the construction of the vast artillery of old, — the 
aries, the balista, and gigantic catapult ! Now wealthy cities 
rise before our view, — with walls and lofiy towers, — ^war is no 
longer carried on with the petty sancour of individuals, but as 
the agent of facilitating some great — perhaps laudable policy. 
Greatest of all was that advance consequent on the application 
of gunpowder: — no longer do we trace the mere progress of the 
art of war, — no longer are we the mere narrators of the flights 
of missiles and the terror of their efiects, — ^we become insen- 
sibly carried away in the torrent of a great political revolution ! 
The discovery of printing, the mariners' compass, and of gun- 
powder, are referable to nearly the same date, — agents of 
equally revolutionary power it would be impossible to suggest ; 
and it is difficult, at this epoch, to say whether the first or last 
has been most instrumental in altering the constitution of so- 
ciety. Amongst other consequences resulting from the use of 
gunpowder, we may especially enumerate two. The claim of 
might is more likely for the future to reside with those who 
have the better claim of right, — ^with the best educated, and 
consequently most enlightened states. Brute force now avails 
but little in modem warfare, science being all in aU. The dis- 
covery of gunpowder, again, has greatly tended to the decline 
of feudal sway. So far as relates to the chances of danger, 
there can be no longer jbl privileged class of warriors, whom 
swords may smite and arrows strike in vain. No doughty 
knights smothered in bufi* coats and iron plates, figuring during 
peace in harmless fray ; begetting a spurious sentimentality 
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ID the boBomB of our daughters and oar wives, yet incapable ia: 
actual fight of being injured, and often, from their unwieldly 
arms, of injuring others. The time for such vagaries, thanks 
to the villanoUB saltpetre and its black o&pring, gunpowder, 
are gone. None who now go into battle can claim immuoity 
from danger and death ; some whizzing ball, some blazing shell, 
or erring rocket — all very indifferent respecters of personal 
dignity — may come and lay a general in the dust, no less 
than the humblest drummer [ * 

We really beg pardon of the ladies for thus sUghtiDgly 
alluding to their fiiends, the knights of old, with whom they 
have associated such ideas of romance. But on the first intro- 
duction of fire-arms they certainly did quake and complain 
much more than men so brave by reputation, and so petted by 
&ir ladies, should have done. They guarded themselves too by 
such imwieldly mful fi'om the annoying bullets, and must have 
looked so grotesque — so ungainly ,whilst their poor steeds shuffled 
forward to the cfaarge, groaning and snorting under the uncoQ* 
scionable weight of their riders, that we are sure, had our lady- 
fiiends seen them, thA feelings would be more allied to mirth 
than chivalrous love. Then, what a most uuromantic death 
was it to be cracked to death with a sledge hammer, like a huge 
lobster ! But we do not wish the ladies to feel any other in- 
terest in warlike pursuits save the very proper one of regret at 
•*•" "-^istence of such an evil. We object to that exhibition of 
valour, and that mawkish, silly sentiment which the 
1 of tournaments long kept up ; therefore we trace, with 
ar satisfaction, its downfal to the introduction of fire- 
Snch are our feelings on the subject, though the ladies 
all us a Goth ! 

ore we finally lay down our pen, we may observe, that of 
; has seemed necessary by many individuals to treat tdl 
ents concerning mysterious projectiles with much acri- 
of spirit It would even seem as though the whde 
!t were inflammatory, — only to be approached in a passion, 
lave endeavoured to be civil and just ; if, however, we 
)n any occasion seemed too energetic, or too personal, we 
le reader to attribute the defect to an error in our tem- 
ent, — not to a studied design. ' 

le ecjuiproent of knights and their meD-at-arms was totally unadopted 
genius of WBrfare, after the employment of small fire-antu bad 
: general. Each inan-at.anns ougtic to bavejfoe hontt, oneoD which 
• to the charge, and hence called a charger ; the others to cany hia 
gs, and to bear him on the march. Some attempt was made in Ger- 
diminish this unwieldy retinue by allowing each man-at-arms only 
rse, but a wageon to eery t< renty men. See the Arte of Wwie of 
ivelli, translate by Peter Whitehome. 
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NOTES OF NEW BOOKS. 

Harris's Napoleon. — Collegian's Guide. — Sorrer*s Journey 
front Naples to Jerusalem. — Whitens Constantinople. — 
Dice's Beaumont and Fletcher. 

High in the list of poetic enthusiasts must be placed the name 
of Mr. William Richard Harris, who has published in a hand- 
some quarto size, bound in crimson and gold, '^ An Epic Poem 
in twelve cantos," entitled " Napoleon." Mr. Harris is not very 
modest in the tone in which he speaks of himself and others in 
bis preface. He takes a long leap from Milton to himself, and 
says that until the appearance of ^^ Napoleon" there has been 
no epic poem since *^ Paradise Lost." This is obviously going a 
fitde too far, Pye, Southey, Montgomery and others having 
pabfisbed so-called epic poems in the interim. Air. Harris 
probably did not forget these, but only meant to say that none 
of them were worthy of standing beside himself and Milton as 
poets in this high walk of the art. Now we have read a good 
deal of Milton's '^ Paradise Lost," and some little of Harris's 
" Napoleon," and in one point they seem to bear some little 
affinity, in quality if not in degree ; Johnson, it will be recol- 
lected, said that he could never get through the '^Paradise 
Lost;" and for our part we have found it utterly impossible to 
get through a single book of " Napoleon." Whether this be a 
sign of excellence or not we pretend not to say, but we pro- 
nounce the fact fearlessly. So on the other hand Harris and 
Milton differ materially in the treatment of their subject, 
^iilton makes his Satan a hero, almost too interesting a cha- 
tacter for the sake of the moral ; Harris makes his hero a devil, 
and no mistake. He has a British, high old Tory hatred of 
"Boney," and makes him cut a very sorry figure. The scene 
opens with the Russian expedition, and ends with Napoleon's 
return to Paris : in the course of the poem, the various incidents 
of his career are given. Here is a specimen of the opening, 
which is an admirable admixture of the Homeric and Miltonic : — 
'^ Say, whence this mighty army ? — ^who their chief? 

From Gallia they, a fair and fertile land ; 

Napoleon their dread captain — awful name ! 

Whose conquests, glories, crimes and sudden fall 

No feeble muse may sing. Thy mighty deeds. 

Proud Corsican, demand Homeric lyre ; 

Or his, who told to an admiring world 

How godless Satan firom ambition fell. 

Like his thy £adl, never to rise again ! 

At thy approach. Napoleon — ^at thy frown 

All Europe trembles, all her kings turn pale ; 

Britain alone, confiding in her God, 

Thy madness watches, and foresees thy doom. 
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No ' spotted leopard ' then before thee quailed, 
The British lion, roaring, seized his prey !'" 

A fine image this of the battle field of Waterloo. Now for a 
more quiet scene. The discomfited tyrant returns from Mos- 
cow ; an exciting dialogue with the Abb6 du Pratt ends thus : — 

<< ' Madman he went, and madman is returned/ 
In pensive mood the subtle Abb6, said ; 
^ Adieu, indeed, Monsieur rAmbassadeur.*** 

But the scene with the hapless Louise is exquisitely sterling; 
She has given him a short curtain lecture on his mad pranks, 
and he feels it : 

''For once abashed, confounded, motionless, 

The vanquished conqueror stood, and smiling sad. 

In faltering voice replied : ' Beloved Louise ! 

From the sublime to the ridiculous 
. Is but a step ; that step, alas, I made. 

I need repose ; my heart is sick and faint ; 

The flames of Moscow scorch my inward soul ! 

But I forget : how is our darling boy ? 

Let me behold him ere we sink to rest. 

Alas, alas ! I dare not kiss thee, child, 

I have dethroned thee, pretty innocent !' 

..••.•■ 

Rent is the dazzling veil ; the man of blood — 

Stripped of his meretricious lustre — ^paler. 

Napoleon the destboter stands poubtrayed.** 

Mr. Harris prints the last line half in large capitals and half 
in small, but we can only afford the latter. We have gone so 
copiously into the merits of this ambitious work, because although 
printed for publication, we doubt if it will fall into the hands of 
many of our readers. 

A book entitled ^^ The Collegian^s Guide ; or, Recollections 
of College Days,'* has recently been published by a mysterious 
gentleman who styles himself " The Rev. **** *** *»» , m.a., 

College, Oxford." A good work, giving sound practical 

directions and advice to young men as to their studies and pur- 
suits at alma mater, we have long felt to be a desideratum ; but 
the work before us is not the sort of book we mean. It is filled 
with vulgar gossip about the boyish pranks of the '^men'^ (as 
the younkers are termed when ^ keeping terms,*') the scouts, 
shopkeepers, ^' dons,'* &c., but offers no sage counsel which a 
youth really desirous of steadily pursuing study could avail 
himself of. The language, moreover, is so slangish, that but 
for the announcement in the title page, we should scarcely have 
thought it had been written by a clergyman. He talks of 
^^ feeling queer,** calls his father ^* the governor,** and the clergy- 
man of his parish 'Hhe parson,'^ talks of a dignitary in -the uni- 
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vetsity as ''a sharp practitioner,^ says his governor ^'woiild have 
his say/' besides innumerable other yulgarisins which sayour 
strongly of the Pickwick Club. 

Mr. Borrer's ^' Journey from Naples to Jerusalem by way of 
Athens, Egypt, ftc.,*^ is one of the most lively and entertaining 
books of travel which have lately appeared. The author is a 
young man, and his views and notions come with freshness and 
force, his colouring bringing every thing that occurred to him 
into strong relief. At the same time it must be added, that the 
scheme of the narrative is superficial, and that if the reader 
looks for any thing beyond animated incident and lively descrip- 
tion he will be disappointed. 

Very different in this respect is Mr. White's ** Three Years 
at Constantinople,^' in which we have a most careful and elabo- 
rate view of the whole state of society in that wonderM capital. 
Eveiy trade and calling, every social and political relation 
comes in for its share of attention ; and having perused the 
whole, one finds oneself possessed with a mass of facts which, 
whilst they form a very perfect picture in themselves, dispel 
many false impressions which one had been led by the careless 
use of general terms to entertain. On the subject of polygamy 
for instance, which one is always led to imagine to be so com- 
mon in Turkey — that to call a man ^^ a Turk** is a denunciation 
of wholesale incontinence ; perhaps never was more injustice 
done the followers of the True Prophet. Polygamy is aJlowed 
by law, but it is the exception and not the rule. In the first 
place, '' marriage is chargeable'' at Constantinople as well as in 
London or Paris ; this is a serious drawback to the entertain- 
ment of a plurality of wives. Besides this, there is another 
drawback, for all these wives have their rights and privileges, in 
short, a sort of domestic etiquette prevails, which the poor man 
must not violate ; in a word, whilst the poor man dreads the 
expense, the rich man dreads ^' the inconvenience," (hear this, 
ye ladies, *' the inconvenience ! '') and so the result is, according 
to Mr. White's observations, that ^^ among the lower, middling 
and secondary classes scarcely an instance is known of men es- 
pousing two wives :" and as to the higher classes, ^^ Upon the 
most minute and repeated inquiries I could not hear of more 
than fifteen or sixteen persons who were known to have availed 
themselves of the law of polygamy." If the Constantinople 
'^Turk" were to take a lesson or two firom those so called at 
Christian courts, we might find out a way of avoiding ^^ the in- 
convenience" of keeping several wives, if not the expense. But 
he, poor man, is obliged to have them all about his ears in the 
same house. We recommend Mr. White's book as one well 
worthy of perusal. 

Mr. Dyce is editing " The Works of Beaumont and Fletcher,'^ 
and has already issued seven out of eleven volumes, of which 
the series wUl consist. The extraordinary inaccuracies and in* 
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terpolations which the players' editions of these plays eontaSn; 
as indeed is the case more or less with all the like editions of 
the productions of that period, are matter of notoriety to all who 
have read them ; and it is only due to the memory of the authors, 
and to the taste of the literary public that they should have an 
edition before them purged of these blemishes. Mr« Dyce has 
executed his task with great patience of research and discrimi- 
nating taste, which entitie him to our warmest acknowledgments. 



THE UNIVERSAL SALVAGE COMPANY. 

Edward AustMs Patent. 

Since our last number, this company has so far advanced, that 
it is most probable that it will be enabled to come into early 
operation : we have read with much attention the prospectus 
it has placed before the public, and we have no doubt, what- 
ever, that to a maritime and commercial nation it is likely to 
prove of the highest value ; the following extract is one that 
will be considered conclusive: — 

- *' The history of the casualties of the royal and commercial 
navies of this great maritime country aflfords melancholy proof 
of the immense losses annually sustained by shipwreck. In-^ 
deed, so great is the amount of treasure and valuable property 
sacrificed to the sea, that the wrecks which lie submerged in 
the seas of Europe, especially on the coast, within the latitudes 
of 36 and 56 degrees north, and in known localities, are calcu- 
lated to contain property to a greater amount than could be 
found in a tangible shape upon the surface of the two kingdoms 
of Spain and Portugal. This immense treasure receives con-: 
stant augmentation from wrecks occurring upon the different 
coasts of Europe to the estimated amount of about four millions 
annually ; and these wrecks, in many instances, occasion other 
wrecks from the obstructions, and especially the foul anchorage^ 
caused by them, when ships are sunk on anchorage ground. 
In the years 1835-6, this interesting and important subject was 
investigated by a committee of the House of Commons, who, 
in making their inquiries, selected two periods of three yeara 
each, viz. first, from 1816 to 1818 inclusively; and secondly, 
from 1833 to 1835 inclusively; and reported according to' 
Lloyd*s books, that, in the first period, the total number of 
ships or vessels wrecked or missing appeared to be 1203 ; and 
in the second period 1702. About the middle of the last 
century, one hundred vessels were lost in a single gale of wind 
at the port of Cadiz. 

^ These facts sufficiendy demonstrate the magnitude of the 
losses occurring from vessels wrecked at sea, and the importance 
of any attempt to retrieve them. Such attempts have not beea 
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unfrequent ; and the most usual have been by means of the , 
diving-belL In the year K8d (about a century after the first 
exhibition of the diving-bell in Europe before the emperor. 
Charles V. of Germany) William Phipps, founder of the noble 
house of Mulgrave and Normanby, formed a subscription, to 
which the famous General Monk, Duke of Albemarle, largely 
contributed, for searching and unloading a Spanish galleon^ 
sunk about forty-five years previously, on the coast of His- 
paniola (St Domingo). After one or two failure^, Mr. Phipps . 
succeeded, and returned in 1687 to England, with treasure 
amounting to 300,000/. sterling. The tenth part accrued to 
the king: the Duke of Albemarle's share was 90,000/.: and 
subscribers of 100/. received 10,009/. each from the adventure. 
Large, however, as was the fruit of this enterprise, the result 
obtained firom the use of the diving-bell, in cases of salvage, is. 
bat partial and incomplete ; nor is it improbable that an amount 
of treasure remained in the galleon, after the operations of Mr. 
Phipps, larger than that which was recovered by him.*" 

If a survey were made of the wrecks whiph surround the 
coasts of the United Kingdom, similar to the one made of 
wrecked vessels on the coral reefs round the small island of 
Anagada, West Indies, by order of the House of Commons, in 
1824, such a survey would astonish the world that so much 
valuable property should have lain so long, and almost daily in- 
creasing by other wrecks, within the immediate reach of the 
first maritime nation without any effectual means, on a large 
scale, being adopted to recover them. We firequently read that 
snch a vessel has sunk, the crew saved or drowned as the case 
may be, the public lament the occurrence, the parties interested 
set about recovering the loss of property from the underwriters, 
the claim is adjusted ahd both parties endeavour to forget the 
catastrophe as soon as possible; although the vessel, worth 
several thousand pounds, has sunk in twenty fathoms water 
only, her position easily ascertained, every facility to pass 
chains round her to recover her, nevertheless there she lays 
given up as lost for ever. Take, for instance, the Phoenix 
steamer, sunk off Dungeness, and many others we could men- 
tion ; it is to be remembered also that several vessels of war laid 
sunk at Spithead upwards of fifty years, and that it is only within 
the last few years, that the application of the galvanic battery 
and the improved diving dress, induced the government to re- 
cover the effects of part of those vessels by means of the tedious 
and dangerous process of diving, and by the former to destroy 
the vessels by blowing them to pieces, creating vast labour to 
recover the fragments. Many persons imagine that when a ves- 
sel has sunk she is immediately destroyed by the action of the 
waves ; such generally is the case in very shoal watcF* on rocks, 
&c., but when the depth of water is beyond the swell or break of 
the sea, such vessel will remain whole for many years; for 
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example, tlie numerous foreign vessels of war and otiiefB sunk 
many years back, whose position and condition are well ascer- 
tained, also the Mary Rose, one of Henry the Eighth's ships, 
sunk off Spithead near three hundred years back, the divers 
have visited her, ascertained her position, several guns have been 
raised from her, and they have reported that although she is 
covered with innumerable shell-fish, she appears whole and in 
fair condition ; and an opinion has been expressed by those 
capable of giving one, that she could be raised hy the powq^ of 
the atmosphere applied according to Mr. Edward Austin's patent 
method. Really this is so interesting a subject that we must beg 
permission to call the attention of the scientific world to the 
fact that a vessel of so ancielit construction lays in a moderate 
depth of water, within a short distance of the shore, that it is 
capable of being raised by the application of the above inven- 
tion, and placed in one of her Majesty's docks at Portsmouth. 

Several individuals have lately, by means of the diving dress, ' 
realized considerable sums of money fix)m wrecked vessels on 
the coast of Ireland, in the Mediterranean seas, the Azores, &c. ; 
and one of the steam tug companies at Liverpool, during the last 
year, recovered a vast amount of cargo from wrecked vessels;' 
and they placed in the hands of Lloyd's agents at that port up- 
wards of ^£^20,000 recovered from one vessel ; also, during the 
last four years, another party has been working by the same 
means successfiilly in various parts of the Mediterranean. 
They visited the bay of Navarino, and recovered several brass 
guns from the Turkish vessels of war sunk in that port (upwards 
of 100 including *the transports). The Greek government had 
employed their divers previously to the depth of nine fathoms, 
which was their limit, when the parties alluded to arrived and 
carried on their operations to eleven fathoms ; but the pressure 
of the water became so great and distressing to the men that' 
they could not descend to a greater depth, and the pursuit was 
given up, leaving immense wealth imtouched, and the more 
wealthy and large ships sunk in deeper water, and in still 
weather are easily discerned. The same divers entered into a 
contract with the Turkish government to receive fifty per cent, 
on all they recovered from their vessels. They operated by 
the same means on the Turkish admiral's ship, on board of which 
the wealthy Turks had placed their treasure during the revolt at 
Scio, this vessel took fire and sunk, from it they recovered 
much valuable plate and a brass gun weighing between six and' 
seven tons. These successful ventures have been kept quiet 
for certain reasons, but such and similar facts clearly prove 
that if parties with limited means and power can accomplish so 
much, there is an ample field open for the '^ Univei^al Sal- 
vage Company," with capital and unlimited lifting power, to 
realize immense wealth, for they are unshackled by any expen- 
sive machinery or establishment. Their operations are expe* 
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ditious and economical, baying accurately ascertained the yahie 
of the proposed ships to be raised, her exact position by their" 
simple and ingenious method by buoys on the surface of the^ 
water, the probable expense to accomplish the object is easily 
known. The large per centage of thirty-three and one-third 
per cent, which the salvors are entitled to by law, must, if their 
business be conducted with common prudence, enable them to 
pay a large dividend on their shares as w^ell as to restore a vast 
amount of property to underwriters and others who, in many 
instances, have been ruined by the sad and melancholy catas- 
trophe, shipwreck. 

Another important feature proposed by this company is to 
establish a steam vessel, or more, in a position, especially dur- 
mg the winter months, what is likely to be of essential service to 
ships in distress entering the Downs or the river Thames. Nu- 
merous are the instances of vessels perishing with their crews in 
sight of hundreds of spectators on shore without possibility of aid 
being rendered them by the present means ; and although there 
are upwards of thirty steam vessels employed as tugs on the 
river Thames, strange to say, there is not one of them fitted 
with proper anchorage geer or the means to recover them in 
rough weather^ or to continue for any time in a gale of wind 
exposed to the action of the sea without being herself destroyed; 
therefore it is impossible that such vessels can render assist-* 
ance to a ship in bad weather. These are facts beyond contra* 
diction, and are well known to the pilots ; we therefore hail 
with satisfaction the proposal that a steam vessel be con- 
strocted combining all the late improvements, and capable 
of continuing under weigh in severe weather to render assist- 
ance to ships on entering the Thames, which, no doubt, will 
be the means of saving many valuable lives and much pro- 
perty ; and from the sums of money realized occasionally by 
the class of vessels just described, the expectation is justified that 
a handsome profit will be obtained on the capital so employed* 



NEW NOVEL. 
lUtistrations oj American Indian lAfe. 

Thb American novelist Cooper, by his delightfiil and hitherto 
Qoapproachable fictions, has created a taste for this class of 
romantic literature, which will be very far from extinguished 
on his retirement from the stage of life. The exciting and 
pituresque existence of the American Indian ; the scenery of 
the mighty wilderness of that great continent ; the extraordi- 
nary features of adventure and manners which characterise thd 
aborigines, demand new chroniclers, to supply the vacuum, 
which Cooper's absence will one day create. Mr. Percy B; Si. 
John is eminently calculated, should he perseveringly pursue 
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the path he appears to hare marked out for himself, to fill this* 
vacancy. Intimately acquainted with Indian manners, customs, 
habits, feelings, &c. ; familiar from residence in the backwoods 
and wilds of the American continent, with the scenery and 
physical peculiarities of that part of the world, his imaginative 
powers are very great; while his style and diction is graceful, 
neat and vigorous. Mr. Percy B. St John is evidently a 
young writer, with therefore much opportunity for improvement. 
His tales, sketches, and narratives, in the mere popular periodi- 
cals of the day having excited considerable attention, he has, it 
appears been induced, to produce a little volume of tales* which 
are now before us. '^ The Trapper's Bride" is both exciting 
and amusing, with a dash of much utility. It illustrates the 
curious '^ commerce of the prairies,'' and describes in animated 
language, the life led by the trappers, ^^ who wander through 
the sublime scenes of grandeur and magnificence, — ^through the 
soft beautiful valleys, — by the lakes, — ^Uie thousand rills, rivers, 
and brooks, — ^tbe romantic glens,— -the gravel knolls, — ^the bluffs 
of sand and limestone, — ^the ravines hundreds of feet in depth, 
— the mighty insular mounds of earth towering on all sides, 
— the embankment of congregated hills,— deep and irregulat 
chasms,^ — ^frowning precipices, — and hideous fractures which 
compose the rocky mountains." The characters introduced 
are Pierre Lancel and Ephraim Smith, the former a Swiss 
trapper, the other a rich and humorous yankee, who makes an* 
engagement to steal an Indian wnfe for the benefit of the latter.* 
The joint adventives are described with very great happiness; 
We feel a great and sustained interest in their fortunes. Their 
camp on the upper waters of the Arbansas, their meeting with 
the Canadian trappers, are all points of interest; but 'the 
ibUowing is a better specimen of the author's style and 
manner: — 

^^ Above, the sky was blue and serene, while on all sides 
light fleecy clouds, the guazy vapours of a summer mom, werd 
creeping lazily along the silent heavens, flying from the vast 
arcana of ^torm and tempest in the hills of the Stony range, 
where nature seems to fashion the hurricanes that so often 
sweep the plains of the great prairie wilderness, spreading deso- 
lation in their track ; not, however, without their counteracting 
good, in purifying Uie air, and tracing an atmosphere, which 
otherwise would, perhaps, be dull and heavy. The wind was 
light and gentle, breathing in balmy sweetness upon the wann 
brows of the travellers; and though no carolling birds we^ 
comed the rising sum, — though no green and grassy meadowr 
reflected the rays of man's glad luminary, though the soft 
music of the breeze in the rustling boughs of pine and syca* 

• 

• The Trapper's Bride, a tale of the Rocky Mountains ; wjth the Rose of 
OuisGOfisqi ; by Percy Q. St. John. London, Mortimer, 1645. 
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mme^ wah not there heaid, to infiise a sense of joy into the 

souls of the wayfarers, yet did Pierre and Ephraim rejoice ia 

the loveliness above. But a low growling sound had drawn 

their eyes towards the fa? horizon, and there a small cloud no 

bigger than a man^s hand, but black as Erebus, was rising in a 

bank of vapour. On it came, spreading with lightning speed 

o'er the fair surface of the blue and ilmiling heavens; but a 

minute since, it was one speck of night in a vast ocean of clear 

sky, but borne on the mighty wings of the blast its dark out-^ 

line spread across the whole range of the east, obscuring the 

sun, and clothing the vault above in a funeral pall, that rolled 

swiftly, but majestically, towards the mountains: on it came^ 

huge columns of dingy vapour, vast masses of inky darkness 

crowding in wild and furious tumult along, mountain upon 

mountain of towering clouds, big with the awful artiHery of 

heaven, pregnant to bursting with. the weight of waters and 

marshalling for the contest that was to come. Long bursting 

gusts of wind were felt, and then largpe drops of rain came 

pattering down swiftly, upon the heads of the devoted pairv 

Long ere this, however, Ephraim and Pierre had prepared for 

the tempest Unslinging their guns, the muzzles were care*^ 

fully stopped up with corks, kept in their pouches for the 

purpose ; while round the locks several pieces of leather were 

wrapped, with the most studious care. The powder-flasks 

were bestowed away in the dryest possible comer of. their 

habiliments, and then, drawing their caps close over their ears, 

and buckling their waistbands tight, they turned their backs on 

the tempest, and proceeded on their way. Without hope of 

shelter, they had no alternative between advancing and 

standing still, of which the former was plainly the wisest* 

Meanwhile, thunder gust upon thunder gust foUowed, the rain 

fell in cold shivering floods, it poured in torrents, it pelted in 

heavy sheets of water, and the stony plain was one vast ocean 

of dancing puddles. The din was tremendous as. this reeling 

shower roared, rushed, foamed along, howling like some hugd 

cataract, and, pursued by the furious wind, flew literally alone 

the surface of the level prairie. It was a bleak and chilling 

nof -caster, cold, cutting, and unmerciful. It was of no avail 

to draw their deer-skin frocks tightly round them, the wind 

penetrated to their very bones, it deafened their ears, and 

wrapping all around in one vast veil of spray, rendered, as it 

groaned by, all objects invisible at the distance of a few yards. 

Indeed, after the first burst of the tempest, it was impossible to 

Hell the direction in which they were advancing, but by trusting 

to the wind, and taking care to keep this 'always in their rear, 

they do not diverge much from the right way. Suddenly, a 

flash of lightning, almost blinding them, rendered the whole 

vault of heaven a fire-roofed cavern ; a sheet of flame, perfectly 

awful in its intensity, poured its fury over all, illumining the 
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"Wild scene around, and for a moment hushing even the raging 
wind. The mountains stood out in bold relief, the pebbly 
plain looked as if seen through a microscope of flame, and all 
nature assumed a ghastly hue. Then came the thunder-peel^ 
to meet which the two travellers closed the apertures of their 
ears with their fingers, striving to deaden, at all events, some- 
thing of the violence* of the sound. The mighty roar of a 
battle-field, where a hundred cannon pour forth their belching 
fury, could give no idea of the tremendous, nay, the infemd 
nature of this explosion* It seemed to rend the veiy heavens 
in twain. Then all was hushed^ the rain ceased, the wind 
died away, the echoes of the live thunder gloomily groaned 
from the far-off hills, the sky broke, the deep aaure prevailed, 
and the storm was over. Such is the violence, and such the 
brevity of these prairie tempests.'* 

The most pleasing passage however in this tale is the 
description of the Eutaw village, with the exception perhaps 
of the dream of the tired and hungry hunter, which is very 
original. From the former we quote briefly. ^^ Bursting 
from a cleft rock seemingly rent asunder by violence, the 
spring came rushing in a foaming cataract upon a stony 
ledge, whence, spreading and bounding in a sheet of water, 
two rivulets ensued from the intervention of several spars of 
granite and other masses of stones, which flowing in separate 
beds, rugged and rapid, were both, after leaping o'er stones 
and rocks, after gushing through secret ways, being here lost 
and there found, in one place a wide shallow stream, in another 
a deep silver thread, finally united in a black pool wandering 
ceaseless ages in the side of the mountain ; ov^owing this, a 
tumbling cataract brought the water to the edge of the great 
chasm, thereinto falling in a sheet of vapoury spray, and 
forming a small lake, the exit of which was unknown, being 
of course subterraneous.^ 

The tale is full of similar graceful pieces, while the rose of 
Onisconsin, with its descriptions of Cedar lake, of Sycamore 
creek, of the pilgrims's camp in the woods, of the Indian fight, 
of the loves of Alice and Harry, the adventures of the Tas* 
carora girl, is a story which must be popular. We certainly 
advise Mr. SL John to pursue the publication of his illustra-^ 
lions of Indian life. 
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ON PRUSSIC ACID AS A POISON. 
Lectures on Materia Medica. — Lancet. 

Several cases have lately been paiofully brought before the 
public attentioD, in which prussic acid has been used for the pur* 
poses of suicide and of murder ; the first feeling excited is that 
xii surprise that the sale of so terrible a poison should be so xm* 
restricted! J allowed ; unless for some improper purpose, it can 
scarcely ever be required by the non-professional man, and the 
danger and %k\\\ demanded for its preparation would be some 
safeguard against its manufacture by any but chemists. The 
plea under which it is generally obtained is to destroy some 
animal; but the instaintaneousness of the death produced by 
this acid, even in its most concentrated form, is much exag- 
gerated. There is a short, but a vety distinct interval between 
the taking of the poison and death : animals destroyed by it 
give a cry singularly expressive of pain, and are strongly con- 
vulsed from the apparently acute agony they suffer ; nor do We 
think that even on the grounds of saving sotne old favourite 
animal pain it is preferable to laudanum, and yet only on this 
plea is it ever vended. 

For suicide this poison has over all others this terrible advan- 
tage ; when once the fatal phial is to the lips, no earthly pow^r 
can stay the course. Antidotes are useless. Almost ere the 
alarm can be given the deed has been accomplished ; and even 
if an antidote were at hand, with the quantity taken, in nine 
instances out of ten it would be useless ; and when first taken 
the nervous system is so violently affected as to render the ap- 
proach, even of a friendly hand, dangerous ; the teeth are firmly 
fixed ; and when the sufferer fUIs exhausted, the poison has 
spread too far into the system to be counteracted, even though 
the antidote were administered within the few seconds that life 
then remained. 

In debarring the suicide from this deadly poisbU, we could 
not hope to prevent one determined to put an end to his exist- 
ence from effecting his deadly purpose ; we will admit this in 
its fullest extent to those who advocate its sale upon the grounds 
that were it forbidden, a plunge fi'om a bridge at night, a rope, 
or a fall from some high place are still within his reach ; or 
even if excluded from these, oxalic and other corrosive acids 
ivoducing death with the most intense agony are still left. Bnt 
the cause is here marked out : time in every poison, save this, 
18 afforded to the sufferer to free others from suspicion, but here 
ft method of murder is offered by which, if care is taken, it would 
scarcely be possible to detect the murderer — a sudden fall, a 
Person is seen applying sal volatile, and all traces of the poison 
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are immediately lost, saspicion would indeed scarcely arise ; if 
it did a country surgeon would recognise the familiar smell of 
ammonia. It is undoubtedly true, that even though united to 
ammonia, the presence of the acid might be shown by delicate 
tests ; but the composition of prussic acid is against any cer- 
tainty ; it can be produced from animal fibre or from blood ; for 
the purposes of commerce it is procured by heating hoofs and 
potash in an iron crucible, and its extreme proneness to decom- 
position would present another still more serious difficulty; un- 
less made from the ferro-prussiate of potash, it changes in a 
few hours into ammoniacal compounds. The cyanuret of potash 
prepared as advised by Professor Liebig, by heating the oxide 
of manganese with the ferro-prussiate of potash, in two hours 
commences to evolve ammoniacal vapours, and within the 
twenty-four hours is entirely decomposed ; the deadly poison is 
by chemical combination changed into the stimulant, which un- 
doubtedly is its most efficient antidote. It is true, the advance 
of science has rendered the evidence of chemists of a far different 
character from that tendered on the trial of Sir Theodosius 
Boughton, upon which the fact of poisoning by prussic acid 
was considered proved after an interment of seven years ; the 
evidence then considered as most conclusive would now best 
expose the incapacity of the witness. In a late inquest, the fact 
of the surgeon not being aware of the ease with which this fatal 
poison could be made from urea and animal bodies, deteriorated 
his otherwise valuable evidence; and chemists are the more 
caUed upon for care, as the judges have lately considered it 
necessary to check the importance which chemical evidence so 
naturally exerted on the minds of the jury. The analytical che- 
mist should not tender his evidence as if he regardea it as con- 
clusive or otherwise of the guilt : in Madame Laffarge^s case, 
the verdict depended upon the discovery by Professor Orfila of 
a minute portion of arsenic, which had escaped the researches 
of six experienced chemists, while that strong link of circum- 
stantial evidence which established the guilt was comparatively 
overlooked ; but here the poison can even perform its deadly 
task without being swallowed. Dr. Collier witnessed a case 
where a lady steeped some fur into the poison, and then en- 
deavoured to swallow it. The piece stuck in her throat, and 
though aid was immediately given, she perished. Had sal 
volatile been fireely given, it would have been nearly impos- 
sible for any chemist, however skilled, to have recognised, by the 
most delicate test, the presence of this poison afler a few days; 
yet Captain Donellan was executed for the murder of Sir Theodo- 
sius Boughton, by the administration of an essence of bitter al- 
monds ; now, the evidence of the existence of an extremely 
Folatile poison could not, after seven years, have been depended 
upon ; and the more particularly as the witnesses, without ex- 
ception, fell into the serious error of asserting that the decay of 
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the corpse commencing immediatelj after death \ras an nn- 
doubted proof of the administration of poison. Experience 
has since proved the gross inaccuracy of this absurd statement, 
yet in the summing up of the judge we find this assertion urged 
most strongly against the prisoner, while the strong jand 
damning facts of his possession of a book giving instructions to 
prepare the poison, and the apparatus required to prepare it, 
with the sudden death of the young man to whose property he 
succeeded, were passed over. The death was here accompanied 
with great agony, and where the poison is so weak as to allow a 
stmggle, the pain is evidently of a most severe character. The 
evidence of the witness on the inquest on Mrs. Belaney most 
painfully showed this ; the acid was here, indeed, so weak, that 
had the slightest energy been displayed she might undoubtedly 
have been recovered. The judge, on the trial of this case, 
appeared to give but little weight to the evidence of the che- 
mists and physicians, and this we fear will be even more 
strongly marked. We admit that the positions taken by the 
chemists and physicians would, if admitted, have superseded 
the necessity of legal* inquiries; one of the most scientific 
stating, as in the case of Mr. Macnaughten, that the mind of 
a man capable of committing a murder could not be in a sound 
state, and that the criminal required the application of medical 
instead of legal correction, to renew the harmony between the 
passions and, their counterbalancing faculties. 

The prussic acid, prepared as directed by the Pharmacopeia, 
is veiy dilute, containing 2 per cent, only of the acid. The 
strength of Scheele's, which is continually referred to by phy- 
sicians, is not known, the professor having in his form omitted 
to state the quantity to be distilled over. The first quarter of 
an hour would, therefore, if the operation were carefully con- 
ducted, yield an acid, three drops of which would destroy a 
small animal ; while that prepared by another chemist who 
would continue the distillation for. several hours would be 
weaker than the dilute acid directed by the Pharmacopeia. 
This great difference in the preparation of the acid has pro- 
duced several fatal accidents, particularly in France, where, 
to secure uniformity, Gay Lussac introduced the plan of pro- 
ducing acid of the highest possible strength. Cyanuret of mer- 
cury was decomposed by the addition of its own weight of 
Strong hydrochloric acid ; the receiver was kept cool in ice and 
salt, the acid distilled by the gentlest heat passing over dry 
chloride of lime to absorb the excess of water ; in this way an 
acid is procured the inhalation of which is sufficient, during 
the trifling escape inseparable from the most careful distilla- 
tion, to produce headache, and occasionally stupefaction ; flies 
near it are observed to fall dead, and while transferring it to a 
bottle the operator is forced to hold his breath. Acid of this 
terrific strength is not kept by any chemist in England. Ma- 
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leiidie, the celebrated French physiologist, on the other band, 
recommended an acid weaker than that prepared hj our Phar- 
macopeia, mixed with a syrup ; but at his own hospital the 
dreadful preparation of Gay Lussac was administered for his 
own ; the medicine was poured out and swallowed, and nine or 
ten had taken the dose before the fatal convulsions of the first 
patients showed the mistake. Remedies were immediately 
given, and some, we believe three, were saved ; but as if a 
fatality was to be attached to this medicine, no sooner is it 
recognised by physicians and admitted into our Pharmacopeia, 
and every chemist required to keep it, than we find it the 
general weapon for murder or for suicide ; and though an unob- 
jectionable form is given in the Pharmacopeia, physicians still 
adhere to the uncertain form of Scheele. The advocates of the 
strong acid have but to increase the dose of the Pharmacopeia 
preparation to ten drops, to satisfy themselves that giddiness 
and other signs of too large a dose are produced by this, the 
dilute acid, with the same certainty as with even the strong 
acid of Gay Lussac. 

Prussic acid consists of charcoal, hydrogen, and nitrogen ; 
the known affinity of the two latter to form ammonia is the 
cause of the tendency of the acid to be decomposed, and the 
cyanate of ammonia being itself a very volatile salt, renders its 
trace still more evanescent 
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MOT. Cleaver. 

This manual we can most strenuously recommend. It is a 
gift that every parent should present to his son on sending him 
into the naval service, for not only does it teach him the general 
outline of the profession the youth is about to embrace, but it 
inculcates those principles which distinguish the officer and the 
gentleman, in forcible and sensible language. The practical 
information which is required for the management of the ship 
under ordinary circumstances is clearly given, the duties of the 
midshipman properly defined, whilst the discipline of the sailor, 
his habits, his morals, are ably discussed. We were particu- 
larly pleased with the observations on visiting foreign ships, 
and the benefit to be derived from mingling with the officers of 
different services, and on the necessity that exists for every one 
now entering the navy becoming acquainted with the nature 
^and powers of the steam engine, thus rendering the officers en- 
tirely independent engineers, who have too often been the com- 
plete masters of the vessel from the machinery being only un- 
derstood by them. 
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An Essay an Aerial Navigation^ by Joseph Macsweeny, M.D. 

Purcell and Co., Cork. 

A very entertaining history of aerostation, with some valuable 
information on the mechanism of that portion of created beings 
to whom a structure fitted for flying has been granted, there is, 
however, but little new information given as to means by which 
this power may be brought to a greater degree of perfection. 
Those who have most energetically pursued the subject, seem 
almost to have abandoned the hope of being enabled to direct 
the motion of an serial machine, although the practicability of 
floating in the atmosphere is sufficiently demonstrated. 



Three Sermons^ preached in times of public anxiety. Cleaver. 

These sermons are remarlcable for a high tone of feeling, and 
are addressed to persons in the first stations of society, having' 
been preached in the Chapel Royal, St. James's, before the 
highest authorities of the realm. The first is against subtle con- 
structions of religious obligations ; it warns the legislator against 
sacrificing Christian principle to political expediency, trifling 
with his conscience, hazarding his eternal salvation for tem- 
porary interests, and that the principles of true religion can 
only be implanted in a nation by the example of the mainte- 
nance of virtue in its strictest acceptance by the higher and 
highest of the realm. The second, against wavering on the day 
of trial, inculcates, the necessity of seeking during the whole of 
life, in whatever situation man may be placed, the kingdom of 
God and his righteousness. The last, against compromise of 
religious tmth, is a forcible appeal to all to abide by the Esta- 
blished Church, and not to wander each after his own will wor- 
ship by which religions are multiplied and invented, having 
none of the foundations of truth. There is much eloquence 
in the diction, skill in argument, and true knowledge of Christian 
principle in these well timed compositions. 



MUSIC. 

Music of the Month. 

We have had so little time to bestow on the compositions of the 
day, that our musical readers must have felt that we have n,eg- 
lected them of late, but the fact is, that the ^' divine art** has but 
just broken through the enslaving bonds of custom, and raised 
her voice among us. Of those who rank as the most zealous in 
breaking her fetters is Madame Dulcken, whose delightful soi- 
rees afford to the amateur the opportunity of hearing those 
noble and lovely compositions which fashion at present pro- 
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scribes, and postponed to the demands of a craving appetite for 
novelty. It is at her parties alone that the inspirations of 
Weber, so unfettered by mere forms and conventional treatment, 
are heard to perfection. It is at them that we are sure to escape 
from the Briarean conceptions of those artists who have usurped 
the empire of the piano, before which all other classes of com- 
position stand humbled and abashed. Madame Dulcken has 
this season added a full orchestra to the other attractions of her 
delightful performances. The effect of this band, filled with 
finished artists, is reviving to the spirit ; it recals those days 
when the great pianists ascended the platform of the orchestra 
attended by the ^lite of the opera and philharmonic performers, 
to embody the thoughts of the great mental musicians. Now, 
without denying to the names of Thalberg and his comperes their 
full meed of praise, we have too constantly to regret the absence 
of this most cherished source of musical enjoyment, for which 
the wonderful, but not tlierefore pleasing eflfects of the solitary 
pianoforte must be our quittance. There is one peculiar point 
respecting the modem class of pianoforte music to which we in- 
vite the most particular attention: it is this, that the whole in- 
terest in the performance centres in the performer. We will 
fearlessly maintain that no one who could dare to defy fashiou 
by such an assertion of independence, could honestly say that 
he or she admires, still less loves the productions of this Schoe- 
nobatic school. But enough of them. 

A Mademoiselle Schloss, who has arrived with strong recom- 
mendations from Mendelssohn, appeared at Madame Dulcken*s 
last soiree, and amply justified the Doctor's eulogies. Her voice 
is not merely musical, but music ; and her use of it nut of cus- 
tom, but of nature. 

A concert was given early in the month by M. Benedict, 
aided by a host of vocal talent, at the Hanover-square Rooms, 
to exhibit the capability of an invention called the '^ MoWdux 
attachment," a modification of the seraphine, capable of being 
appended to our pianoforte. In the above rooms the thing was 
80 complete a failure as to disappoint the expectations of every 
one present. It may be useful in a smaller space for the pur- 
poses of sacred, or at all events solemn music. A great feature 
in the programme was the performance of two of Rossini's 
" Cori a tre voci," called ** Fede et e Ccaitd^ by a choir of fif- 
teen female voices, comprising among others, Madame Caradori 
Allan, Miss Rainforth, Mrs. A. Shaw, Madame F. Lablache, 
and Sara Flower. The performance was exquisite, and will tio 
doubt be much sought for during the season. 
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ANCIENT TUNNEL. 



A LETTER from Marseilles, in the French papers, mentions the 
discovery of an ancient tunnel, passing from the old Abbey of 
St Victoire, and mnning under an arm of the sea covered with 
shipping, to the tower of Fort St. Nicholas* It is considered 
to be Roman, and is formed of a single vault, of sixty feet span, 
and one-fourth longer than the Thames Tunnel. 

DESTRUCTION OF THE PORTLAND VASE. 

On Friday, the 7th ult., that unique and beautiful relic, known 
as the Barberini or PorUand Vase, which was deposited in the 
British Musem for security by his grace the Duke of Portland, 
was wantonly destroyed by a miscreant of the name of Lloyd. 
The missile used was, we believe, a Babylonian brick, and the 
vase was smashed into a thousand pieces. The miiserable 
wretch, on being examined before the magistrates, was found to 
be quite sane, but alleges that he was excited from the effects 
of recent intoxication, and had no malicious intention. All 
that the law allowed the magistrate to do was to send 
the fellow to prison for two months for breaking the 
glass case in which the vase stood, in default of paying 
file value of it, namely, JC3«. This is not the first outrage 
of the kind which has been committed upon the property 
of the public. Some time back, a man thrust his stick through 
a picture at the National Gallery, and he got off with a fine of 
£5. In France, such fellows would be sent to the galleys ; and 
it is absolutely essential that some measure of rigour should be 
adopted in this country, to deter drunken and dissolute fellows 
from such outrageous and wanton mischief. — We learn with 
great satisfaction, that there is every prospect of a restoration 
of the vase, and that the pieces are so fiactnred that adhesion 
can be made. Of all the cements for such a purpose, we would 
recommend that which is known by the name of the Poo Loo. 
We have generally found that it surpasses every thing of a 
similar nature, and that fractures of the very worst description 
have been remedied bv its use. 



* He has since been liberated ; some anonymous correspondent having 
forwarded the amount of fine to the magistrate ! It appears that the delin- 
quent is a student of the Dublin UniTersity, and was over here for the 
vacation to see the sights, &c. 
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MINING IN SPAIN. 



In the volume of the Polytechnic Review will be found 
several interesting papers relative to the History of the Disco- 
very of Mines in Spain, even in the age of classic histoiy, 
when first Europe became acquainted with a country abound- 
ing in the riches of the earth. We pointed out localities in 
which mines had been worked at on early period, and expressed 
our regret that they should have been abandoned by the 
Spaniards for the more tempting treasures of the gold of Mexico 
and Peru. We now hail the revival of a desire to dig from the 
bowels of the earth the metals so useful to man, and- we are 
glad to see that English industry and capital are brought to 
bear upon so. important a work. The reports from the Super^ 
intendent of the Andalusian Mining Company exhibit ample 
proof of the success that must attend its operations. The mines 
are so close to the level of the earth that expensive machinery 
is not required, and every facility is offered to work them. 
There is little speculation, for absolute proof of the value of 
the mines in the province of Andalusia is daily given. 

IMPROVEMENTS IN LITHOGRAPHr. 

The introduction of steam would appear to have successfully 
removed one great cause of the expense of this method of en- 
graving ; the artist was forced to leave his task to work himself 
at the press. By an ingenious modification of the steam power, 
the artist is now enabled to avail himself of this power, and the 
work will be done not only much better but at hidf the expense. 

CONCUSSION AND PERCUSSION SHELLS. 

Nearly three hundred concussion shells, the respective inven- 
tions of Captain Norton, Colonel Dansey and Mr. Marsh, have 
been forwarded to Portsmouth ; they will be fired against the 
Swiflsure, but, in order to give, them a fair trial, they should 
be kept for some months charged. It was at this test that the 
French concussion shells failed. We are happy to hear that 
some percussion shells will be fired at the same time, and a 
strong belief is entertained that this invention will this time 
succeed. It is strange that the officers forming the select com- 
mittee should have decided against this, the '^ percussion *' prin- 
ciple so clearly having the advantage over the ** concussion ;" not 
one of these officers are however known, either as scientific 
men or as particularly skilled in their profession, their opinion, 
therefore, carries no weight. In France some scientific men 
are always associated with the commission, and the result 
would really appear that our vessels may, in some future war 
with France, be destroyed with a missile rejected by our own 
unscientific board. 
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PURIFICATION OF SUGAR. 

An invention has lately been patented for purifying our 
sugars, without the costly and expensive apparatus required in 
Mr. Howard's patent. The patent of Mr. Howard depended 
upon the ebullition at a lower temperature of the syrup by the 
removal of the pressure of the atmosphere, and Europeans only 
could be employed at it, on account of the necessarily complex 
machinery of the air pumps. The plan proposed by the pa- 
tentee is to have a bath of solution of chloride of lime ; this 
boils ajt 240<* Fahrenheit. The syrup, by a peculiarly formed 
treddle, is agitated so as to present a thin sheet of heated syrup 
to the air, and evaporation is carried on, according to the pa- 
tentee, at a rate equal if not superior to that afforded by Mr» 
Howard's patent. Indeed, to show the perfect command over 
the temperature by this treddle or wheel, by increasing its ra- 
pidity, the temperature from the greater evaporation imme<» 
diately sinks. It is not, the patentee states, at all liable to get 
ont of repair ; and as the most expensive process in the manu- 
facture of sugar is thus simplified, we may hope that this ne- 
cessary article wdll, now the duty has been removed, be offered 
at a price most moderate. Should this plan be practicable, the 
most difficult part, requiring the constant attendance of Euro- 
peans, will be conducted at less than one-fourth of the present 
expense. 

GALVANIZED IRON. 

This patent is destroyed, the patentee having on a recent 
trial failed to support it. The ground on which he failed was, 
not having been sufficiently explicit in his specification. He 
claimed the melting of the zinc in an earthen vessel ; this was 
clearly impracticable. He was forced to use iron, and though 
he fully substantiated his claim to the priority of the 'discovery, 
upon this apparently trifling cause he failed. Mr. Brand and 
Mr. Phillips were examined for the plaintiff. 

STATUE OF PRINCE ALBERT. 

It has been resolved to place a statue of Prince Albert in one 
of the comers of the New Royal Exchange, in commemoration 
of his Royal Highness having laid the first stone of that build- 
ing. The funds are raised by subscriptions of merchants and 
mercantile houses, and public companies ; the latter being re- 
stricted to ^'20 each, and the former to £2, We understand 
Aat the money has come pretty fireely in, but that the Bank of 
England refused to subscribe. Mr. Lough is the fortunate 
vtist fixed upon to execute the work. 
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MARQUETERnC. 



The revival of a taste for antique furniture has drawn forth 
from many quarters an abundance of mere imitations in which, 
with a Chinese fidelity, all the imperfections of the originals 
are perpetuated. The demand for that elaborate kind of inlay, 
ing, known as marqueterie^ has afforded opportunities for this 
imitative ambition, but few havb had the courage to desert, 
even for the purpose of improving, their meagre prototypes. 
Among this few who have ventured, the house of Wilkinson, on 
Ludgate Hill, stands pre-eminent. They have recently com- 
pleted some tables, of English design, in which, with the 
greatest success, the cold and straggling forms and imperfect 
colouring of the older specimens have been replaced by objects 
and tints which approach closely to nature. At the same time 
the stiff and singular stracture of the old school have been 
succeeded by rich and graceful pillars and scrollwork. The de- 
scription, however detailed, of their admirable workmanship 
would fail to convey any adequate idea of its superiority over 
that of the earlier artists. We have the greater satisfaction in 
calling attention to these productions, as we cannot but think 
it better that avowed living skill should be rewarded, than en- 
couragement be afforded to imposture^ by an injudicious search 
after the inferior manufactures of a bygone age. 

A SMALL LOCK. 

A.D. 1578. Mark Scaliot, a blacksmith of London, made a 
lock of iron, steel, and brass, of eleven several pieces, and a 
pipe-key, all which weighed but one grain of gold. He also made 
a chain of gold of forty-three links, which chain being fastened 
to the lock and key, and put about a fleams neck, the flea drew 
them with ease* Chain, key, lock and flea, weighed but one 
grain and a*half.** — Dr. HinceWsHUtory of JEnglandy published 
in the reign of Charles /. 

RAPID TBAVELLINQ. 

A.D. 1620, July 17, Bernard Calvert, of Andover, rode from 
St. George's church in Southwark to Dover, from thence passed 
by barge to Calais in France, and from thence returned back to 
St. George's church the same day. This, his journey, he per- 
formed betwixt the hours of three in the morning and eight in 
the afternoon." — Ibid, page 460. 
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ROYAL GEOGRAPHICAL SOCIETY. 

Monday, 10th February, R. J. Murchison, Esq., in the chair. 
The reading of Captain Haine's paper was not resumed, for 
though of great importance in regard to the navigation of the 
Red Sea, it was deemed fitter for reference and study, than 
perusal at the evening meeting. 

The secretary read an account of an exploratory journey 
along the S. £. seaboard of South Australia, performed by 
Govemer Grey, accompanied by Mr. Bonney the commissioner 
of public lands, Mr. Burr, the deputy surveyor-general, Mr. 
G. F. Angus, &c. The S. E. portion of South Australia was 
little Inown, it having been only traversed in one direction by 
overland parties, who passed through a country, for the most 
part of a very unpromising character, which induced the belief 
that the S. E. portion of the province offered little inducement 
to settlers ; and that there was little probability of any con- 
tinuous line of settlements being established between Soutb 
Australia and New South Wales. It was in order, therefore, 
to effect a more minute examination of the country, that the 
governor undertook to explore it himself, accompanied by such 
persons as should make examination as effective as possible. 
The results of this journey were of the most satisfactory nature^ 
and it was ascertained that, by keeping near the searcoast 
instead of pursuing the line usually aaopted, there is an almost 
unintetmpted tract of good country between the rivers Murrey 
and Glenelg. In some places this line of good country thins 
off to a narrow belt; in other portions of the route it widens 
ont to a very considerable extent; and on approaching the 
boundaries of New South Wales, it forms one of the most exten- 
sive and continuous tracts of good country which is known to 
exist within the limits of South Australia. The S. E. extremity 
seems to have been the scene of recent volcanic action ; some 
of the craters are filled with good fresh water, and are of great 
depth. A great advantage of this fine tract of country is its 
proximity to the* sea. Along its coast are three bays, one of 
which has been found to afford good anchorage for small vessels, 
even in the winter season ; and there is reason to believe that 
die others will also be found good for small vessels, particularly 
Lacepede bay. Thus affording great facility for a coasting- 
trade when the tract shall be settled. The transport by land 
with drays and carts can be carried on without the slightest 
dilBcnlty ; so that there is little doubt but that, ere long, there 
wilt be a line of settlements between Adelaide and Port Philip. 
Rivoli bay was regularly surveyed and its soundings laid down. 
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THE BRITISH INSTITUTION. 

The annual exhibition of the works of British artists opened 
on the 10th ult. A new regulation has been adopted, exclud- 
ing works which have been exhibited before ; a regulation which 
whilst it has certainly conduced to give the attraction of novelty 
and variety to the walls, has not improved the intrinsic excel- 
lence of the display. More of mere mediocrity, and less of 
real merit, we have never seen brought together within these 
walls ; an unprofitable field, therefore, for the critic's labours. 
True, there are some few names amongst the exhibitors which 
ensure admiration to whatever they may be attached, as Land- 
seer, Stanfield, Etty, Inskipp, Martin, &c., and there are some 
few works which will enhance the reputation of names hitherto 
less accredited by the connoiseur public ; but they are the ex- 
ceptions and not the rule, and to them our remarks shall be 
almost confined, for we will not venture upon the vaster field 
of common place. Landseer has four of his " inimitable" 
imitations of animal life — " a Dog and Drake," a group of 
" king Charles's Spaniels," " a Suffolk Spaniel," and " a Re- 
triever" — in all of which he astonishes us with the magic touch 
with which he clothes his " pets " with gaudy feather or silken 
fur, plump and soft, and almost warm as life. These are in- 
tensely admired by lovers of the " pretty," and not the less so 
because of the trick by which these effects are produced, (peo- 
ple like to be tricked even by a conjuror) ; a trick somewhat 
akin to that of the wood grainer, who will convert a deal board 
into one of oak, or mahogany, or rosewood, or even into a mar- 
ble slab, d volanU, And the worst of all trick in art is that 
practice bringing with it increased facility and dexterity of hand 
which leads to haste, — a valuable consideration with most of us, 
the saving of time leading to the more rapid making of money, 
and in the end the superficial effects are produced in a manner 
which we very much doubt enduring long the wear .and tear of 
time. 

A similar haste and mannerism also we are sorry to see others 
of our popular artists falling into, as if to reward the public 
for their unbounded patronage and confidence. Stanfield is 
amongst this number ; and Martin also, in two painfully glar- 
ing instances — his " Morning in Paradise " and " Evening in 
Paradise," — ^two wide, cold, interminable vistas, with our first 
parents dabbed in, looking like two pale blueish-white leeches 
perched in unseemly prominence (unseemly, because anterior 
to the fig-leaf innovation) on the top of a hill in the foreground. 
Mr. Martin has never been successfiil with his figures, they are 
not his forte ; but although individually he has not studied them 
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much, and has cast them upon an extremely diminutive scale, 
when compared with his gigantic stage, he has generally brought 
them in in masses and groups so disposed as to heighten die 
sublime effect of his imagined landscape. In the two works 
before us, however, he has only introduced man to render him 
insignificant and contemptible as an item of creation. 

As for Mr. Inskipp he lays it on so broad, sometimes so thick, 
sometimes so thin, that we can only imagine he paints with a 
very long, brush or must be very shortsighted to reconcile him- 
self to the rough dabbly superfices in which, viewed at the pro- 
per distances, he trusts for his effect. His female head — ^^ La 
Cephaline," a pretty, intelligent portrait, is full of affectation of 
manner ; the breadth of the red drapery, the jaunty blue patch 
of ribbon thrown in, between the whites of the head-dress, &c., 
all this is mannerism of colour, which this artist has in a hun- 
dred instances found successful, and will, therefore, no doubt, 
try a hundred times again. Another favourite study with Mr. 
Inskipp is all that pertains to the sports of the field, and here 
we have two of them, " the End of the Beat'' (shooting), and 
" the Pike Fishers.'' It is certainly in this walk that this gen- 
tleman is most successful ; the spots he selects are cool and 
rural retreats, inviting enough to a cockney looker on ; his water, 
however produced, sparkles like water, when viewed at a respect- 
ful distance; his '^gentlemen sportsmen" are '^togged out" 
(that's the word we believe) as none else but Moses could do 
for them, and their equipments are perfect. There is a ruddy 
health about them too, which speaks of early rising, hearty 
breakfasting, and voracious dining; they show an intent eager-' 
ness after their sport also, which leaves no doubt of their being 
sportsmen to the back-bone ; but withal there is a vulgarity of 
character about their whole appearance which somewhat annoys 
us, and makes us wish that the artist could have toned them 
down a little, or a leetle more in the background. In a word, 
there is no poetry about them. No more there is in the originals, 
it may be said. True. No more there is in an inn-yard, or 
the kitchen of a farm-house ; but the province of art is to infuse 
poetry into whatever it touches. 

The mention of this error of want of poetry leads us now to 
the works of another artist of celebrity, of whom, however, it 
must be said at the outset, that he is free from all the other 
sins of carelessness, mannerism, &c., which we complain of in 
the above-named. All Etty's work is an example of patient, 
careful, and successful finish. His flesh tints are as laboriously 
laid in now, as they were twenty or thirty years ago ; his " mo- 
delling/' to use a term adopted in French art, produces almost 
^e effect of relief. But there is none of the poetry of the 
ideal about his figures, for there was probably none in the ori- 
ginals ; and Mr. Etty, from long practice and devoted attention 
to his vocation at the Academy, cannot bring himself to 
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attempt any thing beyond ^* an Academy fignre,** in which he 
ia perfection. 

Danby^s '^ Gate of the Harem ^ is an instance of laborious 
finish, npon a subject in which is neither poetry nor beauty, 
nor any thing to interest. It is a dark reddish brown, tea- 
boardish-looking object, lighted up with occasional spots and 
dots here and there, — the result of an experiment (as explained 
in the catalogue) to portray ^ the fiill-orbed moon rising at 
sunset; the parting rays of the latter being reflected in the 
palace-windows. Some good-natured person told us that if we 
stood upon a chair we should discover endless beauties beneath 
the thick opaque, transparent sur&ce ; and we presume that it 
may be so, or Prince Albert, the head of the Fine Art Com- 
mission, would not hare singled out this, and one other work, 
(excuse the solecism !) for purchase. So it is however, and 
this leads us to notice this one other work, which has met with 
so distinguished a patronage ; as from the influential position 
which his Royal Highness holds in regard to the arts at the 
present moment, we may form a notion of the sort of thing we 
may expect to see in vogue under his auspices. ** A Summer 
Afternoon," by J. D. Wingfield, represents the lawn of Hampton 
Court under circumstances suggested by the following lines in 
the Rape of the Lock : — 

** Here thou, great Anna ! whom three realms ohey. 
Dost sometimes counsel take,-— and sometimes tea ; 
Hither the heroes and the nymphs resort. 
To taste awhile the pleasures of a court.** 

A more insipid place than a court it would be impossible to 
conceive, if " the pleasures of a court " are done justice to in 
this performance, (and in this matter, if not in that of the other 
picture, we must assume his Royal Highness to be a competent 
judge,)— a party of ladies doing nothing in the extreme left 
foreground, and another little lady playing with a little dog 
and a blue sash (the ribbon of the Garter, perhaps,) in the 
middle-distance. The colouring of the picture is of a uniform 
flatness and coldness, which, being appropriate by analogy to 
the scene and subject, may perhaps be considered a merit. 
The same artist has another picture in this exhibition, which 
his Royal Hghness has not purchased, and we rath^ wonder 
at it, seeing that it represents, carefolly reduced to scale, *^ the 
Cartoon Gallery ** at Hampton Court, with the Cartoons and all 
complete, and some good people looking at them. 

But we are growing bitter, — ^hateful weakness of the genns, 
« critic ! and we have this only consolation, that we know all 
we have said will produce very little effect particularly upon 
those most concerned: d quoi hm^ therefore, frowning and 
fussing, and finding fault? Let us quit the room in good- 
humour, by taking a glance at one or two little works which 
please us, and therefore must have merit 
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'' The Widow's Benefit Night," by Goodall^ is a domestic 
Kene in the Wilkie style, and reminds us somewhat of a very 
successful work exhibited by the same young artist last year, 
entitled ^^ the French Wedding." Of the two works, we prefer 
the Irish scene; the grouping is better, the character more 
hannonious, and the colouring, though lively and brilliant 
enough, in better keeping.* Not to attempt the abominable sin 
of describing or cataloguing the incidents in this picture, be it 
enough to say, that it includes dances, musicians, tipplers, gos- 
sippers, and every description of personage^ old and young, 
which one might expect to meet on such an occasion; the 
figures and faces fuU of life and expression, and the finish 
of the whole admirable. The same artist has ^mother pictore, 
in a more poetic style, ^^ the Soldier's Dream," illustrating 
Campbell's beautifiil lines : — 

" When reposing that night on my pallet of straw, 
By the wolf-scaring ^nggot that guanled the slain. 
At the dead of the night a sweet vision I saw. 
And thrice ere the morning I dreamt it again.'* 

It is a work of considerable merit, both in conception and exe- 
cution, but we should hesitate to advise Mr. Goodall to abandon 
his other style for this more ambitious one. 

Mr. Gambardella, in two pictures here, shows a happy talent 
for catching the expressive part of female beauty, — added to 
a completeness and accordy in regard of the features, with 
the grand secret of painting the '^ human face divine." His 
*^ Alice," a little thoughtful eye-speaking creature, we like the 
hest; his ^^ Two Pets," a larger work, is more voluptuous in 
idea, subject, and colouring, but with a lavishness in the last 
which might be a little subdued. 

Muller (whose landscapes are rather too uniformly cold for 
our taste) has a clever little sketch for a larger picture, entitled 
^ the Dauce at Xanthus." The dancers, musicians, spectators 
and all, are full of character ; and the tone is warm, yet not 
oppressive. 

There are here and there some tolerable little landscapes, 
but we cannot add more particulars. The works of sculpture 
are only a dozen in number. 



THE DRAMA. 



The monotony which usually succeeds the Chrismas enter- 
tainments of the various theatres has been seasonably relieved 
hy the appearance, at the Princess's Theatre, of two of the most 
brilliant stars of the United States, Mr. Forrest and Miss Cush- 
ii'um ; of the former we have little to say, he comes not near 
our idea of a first-rate actor, nor will he leave behind him a 
favourable impression when he returns to a country better able 
^ appreciate his powers and his peculiarities, fiut of Miss 



240 THE DBAMA. 

Cuflbman, we can speak in tenns of high enlogium. There are 
most of the qoalifications which belong to a high order of dra- 
matic talent exhibited in her delineation of those characters 
in which she has appeared before the public. She is remarka- 
ble for poetic feeling, graceful ennnciationy and eneigetic man- 
ner. IHiough upon her first entrance on die stage there is less 
to prepossess than in most of the actresses who have won their 
way to popularity and fame, she soon acquires a power over the 
mind by the skilful display of her talents, and her intimate 
knowledge of the springs that move the human heart. The 
tragedy of Fazio is ihe work of a poetic mind of no ordinary 
character, and Bianca, in which Miss Cushman first appeared, 
affords ample opportunity for the display of tender love, of the 
gentler affections of woman, and also of jealousy and of those 
fierce passions which rack the firame. Under both circum- 
stances, the acting of Miss Cushman is most effective, and pro- 
duces the strongest influence upon her audience. Without pos- 
sessing beauty of countenance, there is that intenectual expres- 
rion which is beyond mere beauty, and without having amelodious 
voice, its intonations are rich and capable of conveying all those 
varied emotions which belong to high dramatic power. Het 
Emilia, on the night Forrest showed how little he was capable 
of estimating the requisites for Othello, was a chaste and power- 
ful piece of acting such as has rarely been witnessed. Her 
Lady Macbeth we have not seen, but judging firOm what we have 
had placed before us, we have little hesitation in stating that 
we anticipate a better reading and performance of the character 
than that which has been shown by any actress since the days of 
Mrs. Siddons. OccaaonaUy we have been reminded of Mac- 
ready, but we think that this arises firom some accidental re- 
semblance in the features, for in no instance does she imitate 
him, and she is totally free from those marked peculiarities and 
mannerisms which unfortunately mar the efforts of a tragedian 
who certainly has great claims to the popularity he enjoys. 

The French Theatre has thrown open its doors to the ele- 
gance and fiEishion of London, and gladly have the habitues of 
this charming resort availed tiiemselves of the opportunity of 
welcoming Frederic Le Maitre in some of those highly melo- 
dramatic characters which have gained for him so much well 
deserved reputation. Although some of the r61es in which he 
appears may not be palatable to the fastidious critics of the 
morals of France, there is nothing that can offend the most de- 
licate and most sensitive of minds in his manner ndr in his ex- 
pressions, nor can* the delineations of the classes of society 
which he best paints, for one moment depress the tone of mind 
of those most alive to impressions. He is a skilful actor, and 
catches the living manners as they rise with fidelity and accu- 
racy. 
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EXPLOSIONS IN COAL MINES. 

Th£ dreadful catastrophe at Haswell has not, we are happy to 
sajy been allowed to pass unheeded. We ha^e most gladly 
lent our humble aid to keep alive attention to the important 
matters connected with it. We have published such docu- 
ments as have been from time to time brought forward by 
those who were called upon to give their most serious thoughts 
to the prevention of future calamity, and we now add one 
more Report. It is the result of the calm and cool deliberation 
of a committee of gentlemen connected with the coal trade, 
who have had practical experience in the management of 
mines — who have had before them opportunities of drawing 
inferences which should be on many points conclusive. The 
country is still most anxious on the subject ; it requires to be 
satisfied that in future every precaution will be taken to pre- 
vent that fearful lossof life which has occurred, and it demands 
that it shall be clearly shewn that the avarice and cupidity 
of wealthy proprietors are not gratified at the expense of their 
fellow beings. If men are deriving enormous wealth from 
the toils and labours of others, they must carefully watcb over 
the lives, the well beinff, and the comforts of those by whose 
means they wallow in the abundant luxuries by which they are 
surrounded. 

We have no doubt that the committee from which this docu- 
ment emanates has laboriously investigated every matter sub- 
mitted to its consideration, but has it sufficiently guarded 
against oblivion of the past, and a heedless following in the 
same career which has produced so much sorrow? Are the 
owners and officers of mines still to be permitted to have their 
own way, and is humanity always to be sacrificed to mammon ? 
The government, loudly called upon to prevent catastrophes 
such as those which shocked the public mind, deputed two in- 
dividuals, of. the first rank in intellectual consideration, to 
inquire whether some remedies could be in future applied ; 
the choice of Messrs. Faraday and Lyell was approvea of by 
all. It is true, that it was well known that they could not 
have that immediate practical knowledge which such men as 
Mather and Dunn must necessarily possess, but they carried 
with them all those qualifications which science could give 
them ; they were not locally connected with the mines, nor 
coold they have any interested motives. It appears that the 
plan they have proposed for ventilating mines will not remedy 
the evil, and the committee has, in the document we now sub- 
mit, explained the reasons by which it is led to differ from 
those gentlemen. ' We shall not at present discuss their objec- 
tions — our limits will not allow us ; but every member of that 
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committee is imperatively called upon to devote the energies 
of his mind to the inquiry as to what can be effected. In 
fourteen years, there have been twelve great explosions in the 
Northumberland and Durham collieries ; we say nothing of the 
freauent minor occurrences. Should there be a repetition ot 
such lamentable events, the*voice of humanity will be so loudly 
heard from one end of the kingdom to the other, that proprie- 
tors of coal mines will be somewhat astonished to learn the 
impression that exists. Much is said by the various parties 
about education, and whenever any untoward occurrence takes 
place, we are certain to hear a querulous cry about education 
for the working classes. AYhat this education is to be, no one 
seems to agree about. If it is to consist-of reading and writing, 
nothing can be more absurd, and though young ladies employ^ 
in factories in the United States may concoct a magazine, or 
write a sonnet about the moon, yet work very steadily, be ex- 
ceeding virtuous, and very apt at the loom, it does not follow 
that orthography or syntax snould be a part of a collier's edu* 
cation. It has pleased the Disposer of all events to give to 
some mental, to others physical powers ; and this distribution 
seems necessary for carrying on the great system of human 
society. One class exerts its reason, the other its strength ; 
they are mutually dependent, however, on each other. He 
who possesses the first of these endowments is enabled to avail 
himself of the gifts of the other class ; but if he neglect the 
duties he owes to those he employs, not only is he the loser, but 
h'e deserves the reprobation of all the wise and the good. His 
first object must be to point out to the labourer what he has to 
do ; then to fit him for the task ; and lastly, to watch that he 
has all the assiptance of which he may stand in need during its 
performance. The instruction required must be confined to 
the labours to be performed, besides that which teaches him 
his duties to his God, and to his brother man. All that is 
beyond this is little likely to increase the happiness of the 
working class, for wants and superfluities are only created. 
As well might the general require education for his soldiers 
before they go to battle, as the mill master for the operative, 
or the coal owner for the collier. If the question is. Who is to 
be educated? — our answer is, those whoare the most ignorant;— 
those who are denominated the upper classes. Neither Meiisrs. 
Faraday and Lyell, nor the committee, have pointed out who 
the proper persons are who should be sent to school. We say 
it is the landed proprietor — the owner of the coal mine. He 
it is who should study-— who should acquire that information 
which is to guide those whom he employs. His sole occupation 
. is not to be to lavish with unsparing hand the gains produced 
by the hard labour — the exposure to pain and death of those 
who are working beneath the bowels of the earth ; the owner 
has his duties to perform. He has to gain, from the intellec- 
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taal parsaits of others, if he himself is too idle, the best means 
of turninfi^ to advantage his property, without sacrificing the 
lives of his dependents. A coal owner need not travel for in« 
formation on tJlie banks of the Danabe, or seek novelty in Con* 
•stantinople ; he ma^ find untiring occupation in the study of 
geology and chemistry upon his own estates; he need not 
boast the reception he gains from statesmen and from princes, 
when he may gather around him the most learned men of the 
aee, who coul4 instruct him upon points of the most value to 
him : he has sacred obligations to fulfil, which are better done 
at home, and he may scatter blessings around him where now 
are misery, sorrow, and dangers. As for schools for the *' in- 
tellectual qualifications" of the workmen, such as are recom- 
mended, tney are worse than useless. Make them good 
labourers, honest men, and grateful worshippers of their God, 
tod they need neither pen and ink, nor flimsy bookSb Let them 
have a kind pastor, a good hearted viewer, and, above all, a 
proprietor who has a heart to feel, reason to guide him, and a 
conviction that he has duties to perform both to God and man. 

RBPORT OF SPECIAL COMMITTEE. 

Coal Trade Office, Newcastle, Feb. 7, 1845. 
While giving their anxious and impartial attention to the 
report of Messrs. Lyell and Faraday, on the subject of the 
late explosion at Haswell Colliery, and on the means therein 
suggested for preventing similar accidents, your committee 
have felt reason to congratulate themselves upon the qualified 
aud judicious manner, with reference to practical considera- 
tions, in which these gentlemen advance their views and opi- 
Dions. With some of these opinions your committee will, in 
the course of this Report, have the gratification to express 
their concurrence. If, wilh relation to others, they feel com- 
pelled to differ from Messrs. Lyell and Faraday, it will be 
found that the grounds of their dissent are freely, and, as they 
venture to hope, satisfactorily explained. Your committee are, 
indeed, persuaded, from the tone of candour which pervades 
the report of the eminent gentlemen to whom Government 
has confided the investigation of so difficult a subject, that had 
circumstances allowed them to acquire that amount of practi- 
cal information which can only be gained by experience, their 
views vrottld, in such case, have been in many respects 
greatly modified. The most important feature of the docu- 
ment under consideration consists of the description of an 
apparatus, the nature of which is fully detailed, and which, 
ii adopted*, is expected to have the effect of clearing the 
eoavea of fire-damp, or of mixtures of common air and fire- 
damp, either entirely, or, at all events, to such an extent as to 
prevent an '* underflow " into adjacent parts of the mine. It 
is, therefore, to this portion of the report that the attention of 
your committee has been chiefly directed. But allusion is also 
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made to other points, of a more o^eneral and less prominent 
character, to which your committee feel the propriety of ad- 
TertiDg, and some of these they will endeavour to dispose of 
before proceeding to the discussion of the principal subject. 
In reference to the expediency of making the apper seams the 
first in the order of working, it may be remarked, that 
such is a very usual practice, and where a contrary plan is 
adopted, the correct reason for doing so is given in the place 
cited, where it is observed that competition renders it indis- 
pensable to work out first the thicker and more valuable beds. 
The high main coal of the Tyne, a celebrated, though nearly 
exhausted seam, which, for many years, supplied almost 
exclusively the London market, is the uppermost of our series 
oi coal beds, and was the first in the oraer of working. The 
B^Busham seam, which is noted for the quantity of fire-damp 
yielded by it, and in which the most calamitous explosions of 
the district have occurred, has since been extensively worked 
beneath those tracts where the high main coal is already 
excavated. As regards fire-damp, the natural inference 
plainly is, that a coal-field is most efficiently drained of this 
mischievous agent, by first working those portions of it where 
the gas is most abundant, that is, as a general rule, its deepest 
portions ; but without going into this, at present, perhaps, 
unnecessary inquiry, your committee have to state tnat they 
entirely coincide with the conclusions to be drawn from the 
report of Messrs. Lyell and Faraday, that the utmost will be 
made of the private property of mine owners which the nature 
of each case admits — that the interests of individuals and of 
the country are thus fortunately the same, and that a capitalist 
will gladly avail himself of the privilege of winning, at a less 
amount of outlay, an upper, and therefore more accessible 
seam of coal, provided that, by doing so, he can compete 
successfully*. Your committee agree in the observation 
that ventilation is of the utmost importance, and that there 
is a practical limit to the sinking of shafts ; ^^ for to dig shaft 
after shaft would quickly involve an expense more than the 
value of the produce of the mine, and have the effect of closing 
it altogether." Of the limit thus assigned, an instance is fur- 
nished in what occurred at the first attempt to win Haswell 

* Your committee have found that, in practice, upper seams are very 
little injured by the working of under seams first, even where a few 
fathoms only intervene. When a general subsidence of the strata takes 
place, in consequence of the removal of an underlying bed of coal, this sub- 
sidence lowers a corresponding portion of an upper seam, Jbut does not 
injure it materiallv ; because, the upper bed being entire, its disintegration 
is prevented by the circumstance that one portion of it supports and pre- 
vents the displacement of another. The committee must, therefore, be 
permitted to say, that, in their opinion, which is grounded upon experience, 
little, if any, coal is " lost to the country," by theactud methods ot working 
practised in the counties of Northumberland and Durham. 
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Colliery^ in a situation not far distant from the site of the late 
explosion. The ** sand/' which, in many places, underlies 
the magnesian limestone, was there founa to be nineteen 
fathoms thick. It was penetrated to the depth of eight fathoms . 
and a half, and water-feeders were for some time contended 
with, by means of heavy machinery, to the extent of fully 
4,000 gallons per minute — a quantity adequate to supply the 
wants of five large towns, each containing 115,000 inhabitants, 
at a rate, including the allowance for manufactories, steam 
engines, &c., of ten gallons per day for each person. After 
persevering for a considerable time, tne owners were compelled, 
at an enormous sacrifice, to abandon the design of sinking 
their pits in the place alluded to. And this must not be taken 
for a solitary example. At the Murton Pits, four miles from 
Haswell , even greater difficulties were encountered . Although 
the sand there was only about a fourth of its thickness at Has- 
well, the water-feeders were nearly 8,000 gallons per minute, 
and, in order to force a passage, the owners were compelled to 
apply machinery to the extent of more than 1 ,200 horse power. 
It is, therefore, manifest, that an obligation to sink additional 
shafts would have the efiect of closing some mines now in full 
operation, and yielding even the most valuable (Inscription of 
coal. It may also be observed, that as the shafts of a mine 
bear a very small proportion to the entire length of its air- 
passages, it is by the condition, as regards number and exten- 
sion of the latter, that the aggregate volume of air in circulation 
is mainly regulated. By enlarging the section of the air- 
channels, and by dividing or '^ splitting" the air — a practice 
which is now universal — the ventilating power of the shafts is 
brought into full exercise, and these arrangements, when com- 
bined with shafts, as now sunk, of larger sectional area, and 
-with more powerful ventilating furnaces than in past times, 
havci in point of fact, realized the effect of additional pits, by 
shortening the run of the respective air-currents, and by assign- 
ing to each current the duty of ventilating a much smafler 
space of mine than formerly. Your committee allude, with 
great satisfaction, to the improvements Just mentioned, which, in 
conjunction with otherarrangements of a more detailed and prac- 
.tical nature, have more tiftm trebled the quantity of air circu- 
lating in the mines of this district. Much has, therefore, been 
done towards security, so far as that object is to be gained 
by a more. complete system of ventilation, and it is grati- 
fying to find that, with the progress of time, alterations are 
being made, not of a crude or imperfect nature, but really 
sound and beneficial in their character. Having thus 
adverted to some preliminary points, with the satisfaction of 
finding that the practice of the district has been in unison with 
Messrs.. Lyell and Faraday, as expressed in their report, your 
committee will proceed to remark upon the most important 
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topic discassed by those gentlemen — ^beui|; that which rehitei 
to the ventilation of the goaves. Some misconception appears 
to have arisen as to the extent of goaves, which, in point of 
fact, are* not limited in their dimensions even by an area 
of 100 acres, bat ultimately come, by the continaed pro* 
gress of the pillar excavations, to be co^extensive with the 
tract of coal-field which is bein^ worked. It thus happens 
that there will be a greater or less magnitude of goaf, cor- 
responding with the length of time a mine has been in opera- 
tion, and with the quantity of coal extracted from it; and that, 
at last, the mine wul consist exclusively of goaf in that seam 
the coal of which has been entirely removed ; such, in fact, 
being already the case with several old collieries. It must 
further be remarked, that there is not any certainty of an open 
communication between one part of a goaf and another part of 
the same goaf; the contrary is, indeed, the rule, in almost 
every case, as may easily be understood from the following 
considerations. The immediate effect of the removal of a pillar 
of coal is to produce a fall from the roof, or bed of stone, rest- 
ing upon the coal ; and the cavity made by this fall of stone is 
necessarily of a conical form — the base being that of the coal 
excavated, and the height that at which the superincumbent 
strata receive support from the sloping sides of the cone. As 
the coal continues to be removed, the sides lose their support — 
the cone is extended ; and the process goes on until the superim- 
posed strata, no longer sustained by the converging sides of 
the cone, subside, and rest upon the broken fragments of the 
fidlen stones, which occupy a much larger space than did the 
same rocks when in a solia state. The summit of the cone does 
not then continue to extend upwards ; but, as the excavation 
progresses, the strata rest upon the mass of stones forming the 
goaf; and the upper portion of the goaf becomes nearly hori- 
zontal, or parallel with the lines of stratification. This is proved 
by the state of upper beds of coal, a few fothoms above the 
lower bed which has been already extracted. It is found that 
irregular subsidences have taken place, that the breaks in the 
strata are not very numerous^ nor of the character of fallen 
fragments, but are similar to small slip-dyks, showing the sub- 
sidence of extensive areas at once. Under these circumstances, 
it cannot but be obvious that in some parts the fallen mass must 
be crushed extremely close, and that, in others, cavities may 
exist; the effect produced being, in fact, that of rendering 
the interior either, practically speaking, solid, or of dividing 
it into compartments, which are isolated from each other* It 
must not be supposed that after the completion of the process 
just noticed, a passage will still remain open at the sides of the 
goaf; on the contrary, the unworked pillars do not stop the 
progress of the general subsidence in tnat direction, save in 
particular and exceptional cases ; and the circumstance itself 



BXPL08I0NB IN COAL MINBS. 247 

ooDstitates a difference between a subsidence of the upper beds 
and an ordinary fall of fragments from them — in whicn latter 
state the Meadovrs goaf was seen, as your committee under* 
stand, by Messrs. Lyell and Faraday. When a general sub-< 
ddence takes place, as before described, the line of Iracture 
extends in a direction receding from the ^oaf, and therefore 
overhanging the standing pillars ; whence it follows, that the 
mina of the overlying beds, between the fracture and the goaf, 
abut, or are jammed against the sides of those pillars. Your 
committee trust that the description just given will show with 
sufficient clearness what is really tne nature of a goaf; and 
that, in this ultimate state, its vacuities are either replaced by 
the subsidence of the upper strata, or, where cavities are con- 
tained in it, they are far from being necessarily in communi- 
cation with each other ', but, on the contrary, the inference to 
be drawn from observation, and by deduction, is, that they are 
isolated and detached. Thus gas is often to be found, not 
only at the rise edge of a goaf, but at its deep extremity, 
and along the lateral portions extending between the two. 
Your committee, therefore, submit, that an apparatus of 
the nature described, if placed at the upper edge of a 
goaf, could not be depended upon as draining it through- 
oat its entire space ; because there is not any certainty of 
a communication for the pacssage of gas to a fixed point at 
a distance. Hence, a very extended syf^tem of drainage 
would be required; and, in fact, it would be necessary, 
in order to ensure success in the operation, to have a 
separate apparatus at each avenue leading into the goaf — 
since jsn underflow of the goaf atmosphere might occur 
at any opening into the waste or into the working dis- 
tricts, supposing the inflammable gas to be incapable, as before 
cxplaLied, of making its way through the obstacles opposed to 
its natunilly ascending tendency. Further, to 'carry out, at 
Haawell Colliery, the first plan proposed — that of conducting- 
tbe gaseous contents of the goaves to the upcast ^haft, by means 
of cast-iron pipes, twelve inches in diameter, and half an inch 
thick in the shell; assuming each of the fourteen goaves 
dirouehout the mine to be supplied with a distinct main — 
would require rather more than twelve miles oT pipes, and 
Would cost, including the putting of the latter together, about. 
£21,000, if not considerably more; perhaps even double this 
sum, considering the difficulty of laying down such a length of 
pipes in the workings of a mine, and the unprecedented nature 
of the operation. And this calculation, it must be recollected, 
is based on the supposition, that each goaf has only one pipei 
whereas it has been shewn that a great number of branches, at 
the leaat, in connexion with the respective mains, would be 
naqoired for every goaf in the mine. As rentes to the current 
expense of maintuning the pipes, your committee cannot 
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venture to name any precise amount: they would, however, 
remark, that they can anticipate the extreme difficulty, if not 
impracticability, of keeping tne goaf ends of the pipes in work- 
ing condition, and that a fracture there, which is so likely to 
occur, would destroy the entire value of the apparatus. It 
may likewise be apprehended, that to keep such long ranges 
of pipes in thorough repair, and air-tight, especially in those 
most important parts of the ran^e which are near the goaves, 
and where consequently the root and floor of the mine are in 
motion, would be not only most troublesome and expensive, 
but scarcely, they believe, practicable. Moreover, the constant 
attention which would be required to keep in order the goaf 
terminations of the several ranges, must, without doubt, in so 
dangerous a situation, be attended with risk of frequent loss 
of life, from falls of the broken strata. The second plan, by 
which it is proposed to discharge the contents of the goaf into 
some adjacent portion of the return air-courses, may be con- 
sidered as superseding that part of the expensive character of 
the project which consists in an extension of the pipes to the 
upcast shaft. Still, in point of fact, the goaf termini, which 
would, in that case, remain as before, are the most embarrassing 
parts of the proposed arrangement : the same multiplied form 
of the apparatus would be there required — the same constant 
liability to derangement would exist; together with all that 
amount of complexity and difficulty which your committee 
have endeavoured to explain . but which can be fully appreciated 
by those only who are intimately conversant with the nature 
of underground operations. Your committee, perceiving so 
many obstacles to be overcome in the execution of a project to 
which, nevertheless, they feel bound to give their candid con- 
sideration, have, not unnaturallv, endeavoured to brine past 
experience to bear, as a test of the practical value, in relation 
to the saving \>f life, of a plan for clearing the goaves of fire- 
damp, supposing such a plan to be as successful as the pro* 
jectors could anticipate. The committee accordingly nnd, 
that during the last fourteen years, there have occurred, exclu- 
sively of the Haswell accident, eleven great explosions in the 
Northumberland and Durham Collieries; and that these have 
happened, with perhaps one exception— though that one is of 
a doubtful character — where the respective mines were being 
worked in the whole — that is, in those parts where pillar-work- 
ing had not yet been commenced. It is, therefore, clear that, 
in at least ten cases out of eleven, during the period in ques- 
tion, the goaves have had no connexion with the origin of these 
accidents. Neither is this fact of difficult explanation; for 
goaves, guarded as they are by safety lamps, and having dis- 
tinct currents of air passing their gaseous contents into the 
return air-courses, where no naked lights are allowed to enter, 
must be considered, and are proved by experience to be, the 
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least mischieyous districts of a mine, as relates to explo* 
sion. An allusion is made to the state of the barometer, 
as connected with occasional sudden and temporary dis- 
cliarges of gas from the goaves. To this cause its due im- 

Grtance must be allowed. No circumstance, indeed, is better 
own than the influence of atmospheric •pressure upon the 
condition of mines, as regards fire-damp and choke-damp; and 
it may also be remarked, that the range of the barometer is 
sensibly greater in deep mines than at the surface. This instru- 
ment ought, therefore, to be attended to, with a yiew to greater 
vigilance, and the adoption of increased measures of security, 
should such be required, when the mercury falls, and more 
particularly when its depression is sudden, 'out, it must also 
be recollected, that the aanger thus pointed out is one of those 
which are proyided against by an active yentilation, and that 
an agent is thus constantly employed in preventing accumula^ 
tion, by removing whateyer extra portion of gaseous or in- 
flammable product may enter the mine when the atmospheric 
pressure is diminished \ The sudden issue of large quanti- 
ties of fiery atmosphere, by reason of heavy falls of stone 
taking place in the interior of goayes, constitutes, your com- 
mittee apprehend, the principal source of danger in pillar- 
working. Yet they cannot perceive that the plan proposed by 
Messrs. Lyell and Faraday would remedy this evil. If the 

Saf end oi the pipe were inserted to the height of four or five 
it above the top of the seam, all the goaf space at a higher 
level than the summit of the pipe would remain unoperated 
upon, and its gaseous contents would still be liable to dis- 
lodgement and issue from the cause assigned. Thus the danger 
which is chiefly to be dreaded would not be obviated by the 
adoption, if this were practicable, of the apparatus recom- 
mended. It will not be out of place to notice here the result 
of an investigation into the state of Haswell goaves since the 
explosion. In consequence of reports arising, not unnaturally, 
out of the recent accident, that portions of the mine were in an 
ansafe condition, a close examination has lately been made, by 
a deputation of the pitmen of that colliery, into the state of its 
goaves, and of the Meadows goaf in particular, as regards fire- 
damp. Four days were employed in this scrutiny, an account 

* A careful comparison has been made of registered bapometric obserra- 
tious, with the accidents which have happened since the year 1805. The 
result is, that' of twenty-three great explosions during the period in question^ 
twelve have occurred when the mercury was either steady or rising, and 
eleven when it was falling. Several have happened when it was about 
thirty inches, and ont only when it was below twenty-nine inches ; but, the 
actual height is obviously of less consequence than the relative one, as com- 
pared with that which immediately preceded the respective explosions. The 
results just stated go to shew, generally, that ventilation of the customary 
degree of efficiency, is a safeguard against the danger arising from fluctuations 
of the barometer. 
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of which is given in a report of the deputation, published in 
the local newspapers, and signed George Wilson, George 
Summeraon, William Hall, and Ralph Wbeatman, hewers, 
employed at the collierj. With a view to greater precision, 
your committee applied to the parties just named, for a state* 
ment of the heights above the coal seam, at which they had 
tested, with their safety lamps, the condition of the respective 
goaves, and received from them an answer, which, along 
with the original report, is given in the appendix. It ap- 
pears from these documents, that no gas was detected in any 
of the fourteen goaves of the Haswell mine, even up to the 
heights extending from five feet to thirteen feet above the top 
of the coal seam, at the highest edges of the several goaves. 
Your committee entertain no doubt whatever of the accuracy 
of these observations. The presence of an inflammable 
atmosphere would, of course, have shown itself, by filling the 
gauze cylinder of the lamp with flame ; but, besides this ob- 
vious effect, pitmen are very well acquainted with the appear- 
ance caused by different mixtures of air and fire-damp upon 
flame, and can thus judge of the presence of inflammable gas, 
in proportions much below those required for explosion. Be- 
sides, a deputation from your committee have been enabled to 
verify the statements in question, by investigating the condition 
of the Haswell goaves, and by bringing away portions of their 
gaseous contents for examination, and in no case did they find 
that an inflammable mixture was contained in the receiver, 
which was brought from the goaves, in the manner alluded to. 
More especially, air from the npper edge of the Meadows 
goaf, thirteen feet above the top of the seam, shewed no trace 
of fire-damp. When the goaves were thus examined, the 
barometer was at 29.27 : according to an observation made a 
few minutes before the explosion of the 28th September last, it 
was then at 29.8S. Your committee are well aware that 
the goaves of many collieries are not equally free from 
fire*damp with those of Haswell ; but that, on the con- 
trary, inflammable gas constantly exists, in considerable 
quantities, in the goaves of some mines, where the evoln* 
tion of fire-damp is much greater than in Haswell. Your 
committee have, however, shown that the actual state of 
goaves is incompatible with that required for the efficient work- 
mg of the apparatus suggested by Messrs. Lyell and Faraday; 
and having also duly considered and explained the extreme 
difficulties, expense, and almost, in their opinion, impractica- 
bility, of carrying into execution the plan recommended by 
those gentlemen, together with the extreme iincertainty of its 
success, th^y regret exceedingly that they cannot recommend 
it for adoption. Towards the conclusion of the Report, a 
hope is expressed ** that some step may be taken without 
delay, with a view to afford a better education to the peracws' 
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engaged in working in collieries ;" and it is mentioned that "at 
the late inquest, more than half of the pitmen who gave evi- 
dence, some of them persons of great intelligence, and one 
master wasteman, were unable to write, or even to sign their 
names as witnesses.*'* The schools of mines, and scientific 
establishments of France and Germany, are also referred to» 
in proof of the careful manner in which professional persons, 
of different grades, are there instructed in those branches of 
knowledge which are there connected with the art of mining ; 
though the committee will take leave to remark, that they 
apprehend the mining practice in those countries is in no 
respect superior to that of Great Britain. It is quite correct 
that the officers of mines are, in this district, chosen from 
amongst the most intelligent and best informed of the pitmen 
themseltes, even up to a high rank; and this is a boon of 
which that meritorious class of men are well deserving, and 
which your committee believe they do not enjoy in foreign 
countries. It must, however, be remembered, that the subor- 
dinate officers in question are not the responsible managers of 
mines. Their occupation is entirely of a practical nature; 
and your committee have found from experience that intelli- 
gent men of this class, knowing that their prospects in life 
depended upon assiduous attention to their duty, are the 
most to be depended upon for carrying into full and perfect 
execution the orders of their superiors. Your committee are 
duly impressed with the value of education to evenr class of 
the community ; and they believe that at almost all the col- 
lieries schools are patronized by the owners, and that in- 
creasing care is bestowed upon the education of the workmen. 
Thev, therefore, cordially rciprocate the opinion of Messrs. 
Lyell and Faraday, that every attention should be paid to the 
improvement of the intellectual qualifications of those to 
whom any superintendence is entrusted. In the concluding 
paragraph of the Report it is said, *' there are here no con- 
flicting mterests to contend with, for the proprietors are always 

* This, it may be observed, is a misapprehension as relates to the case of 
the master wasteman, who is |jot only able to write his name, but is in 
Teafity a man of some general reading. The committee may here take occa- 
sion to remark, that the variable terms applied to the description of strata, 
in diffiireDt parts of the kingdom, have often proved inconvenient and em- 
barrassing, even to practicid men; and it is therefore extremely desirable, as 
recommended in the report, that some uniform mode of designation should 
be adopted. The local phraseology is, however, well understood in the 
<fiffbrent districts, and is often more significant of the working qualities than 
«f the toineralogieal or geological character of the strata. It is evident that 
a nomendatore, unless adopted universaUy, would not be attended with the 
advantageous results * contemplated. Your committee, however, are of 
opinion, that every assistance and encouragement should be given by the 
mining interests of this district towards tiie establishment of a general 
Domendsture descriptive of the coal formation. 
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anxious to prevent explosions and aceidents, not only by their 
feelings of bumanitv, but by a regard to the proper^ they 
have at stake ; nvbile the viewers^ under- viewers, and other 
officers, are continually risking their own lives, and sharing 
every danger with the men/' With this statement, and more 
particularly with the tone in which it is expressed, your com* 
mittee, in common, they are sure, with all other members of 
the trade, entirely concur. Much good, it is hoped^ may be 
done, when the attention of eminent men is directed towards 
the prevention of pit explosions.^ The trade is deeply indebted 
to Messrs. Lyell and Faraday for the labour and consideratioa 
ihej have bestowed towards the attainment of this desirable 
end ; and your committee trust that those gentlemen will not 
give up the investigation of a subject in relation to which, 
when its intricate practical difficulties come to be fully appre- 
ciated by them, their* eminent acquirements may prove highly 
beneficial. 

GEORGE JOHNSON, Chaibmak. 

Such is the report ; still are we of opinion that things must 
not be left as they are ; another explosion, attended with loss 
of life, will meet with severe and honest inquiry. 



SMITH'S PATENT WIRE ROPE. 

TO THE EDITOR OF THE POLYTECHNIC REVIEW AND MAGAZINE. 

Sir — I beg that you will be pleased to insert in your scien- 
tific Review and Magazine the accompanying drawings and 
descriptive illustrations of the advantages of my patent wire 
rope over that made of Russian hemp. The accompanying 
five sketches show the different kinds of round wire rope that 
I manufacture, and their different formation, along with the 
tabular scales, showing the difference between wire rope, 
hempen rope, and chain, as regards size, weight, and price, 
and also a table showing the comparative merits between hemp 
and wire rope as applied as standing rigging for the whole of 
her Majesty's ships in commission. You are no doubt well 
aware that of all materials yet known, iron wire, in proportion 
to its weight and size, possesses by far the greatest strei^th 
or tenacity. This is produced in consequence of the important 
change the material undergoes in transforming it from a **rod*' 
into a ** wire/* by means of annealing in a close retort, heated 
by charcoal, and repeated in proportion to the number of 
'' holes" through which the wire is '' drawn," or its reduction 
in size from its commencement, when it is of about three-eighths 
of an inch diameter to about '^ No. sixteen wire sauze," or 
one-sixteenth of an inch diameter, bj which means it becomes 
thirty-'Six times longer than it originally was when a ^' rod,*' 
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and relatively aboat three times stronger, or, in other words, 
it possesses three times its former tenacity. In fact, it has 
become a new kind of material, as it is changed from a crys- 
tallized mass to that of a tough fibrous material. Thus there 
is an immense increase of strength produced from the pro- 
cesses of manufacture, and nature seems to have set scarcely 
any limit to the quantity of raw material, as we possess suffi- 
cient of it in this country to supply all the known world. 

It is upwards of ten years since I brought this invention 
forward ; my first patent is dated 12th January, 1835. The 
dogged and stupid opposition ofiered to its introduction at first 
was surprising. I have had the mortification many times of 
being told by gentlemen belonging to the royal navy that it 
'* would never answer, and that they should not like to be on 
board of any ship rigged with wire rope." 

What a pity it is that those gentlemen are not made better 
acquainted with the properties of materials, particularly before 
they are either instructed with the command of a ship or have 
the dictum at an Admiralty Board. How much improvement 
has been kept back by the obstinacy of those gentlemen, and 
how much our navy has sufiered in consequence. The fact is, 
as regards the wire rope, it is now used for more purposes than 
hempen rope can be used for ; such as suspension bridges, of 
which I have built several, and they answer an exceeding 
good purpose, and are much cheaper and easier of construc- 
tion tnan chain bridges ; besides, I have invented and success- 
fully carried out an important improvement in the construc- 
tion of suspension bridges by means of wire rope, that the la- 
teral motion is entirely prevented, which motion, or lateral 
strain, has been the distinction ' of most of the suspension 
bridges. A great many ships in the navy are now rigged with 
my wire rope, and her Majesty's royal yacht, as well as a con- 
siderable number of ships in the merchant service. The whole 
of the large steamers belonging to the Peninsular and Oriental 
Companies, as well as those of the City of Dublin Company, 
are fitted up with my rope ; in fact, it is now used for capstan 
ropes, equal to 18-inch hemp, down to the finest line, instead 
of cat-gut for time-pieces, &c. 

As 1 before said, I have, Mr. Editor, sent you drawings of 
five different kindsof round wire rope, for which I have obtained 
letters patent : I will in as concise a manner as I possibly can 
explain the construction and properties of these ropes. You 
will perceive that each rope is composed of exactly the same 
number of wires, and each wire is exactly the same size ; and 
in order to illustrate to you that in consequence of the different 
formations of rope, the different sizes and weights are pro- 
duced, and that the rigidity and pliability depend entirely on 
the density, figures 1,2, 3, 4, and 5, as I before said, are 
composed exactly of the same size and quantity of wire. 
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No, 1 it what b technically termed a " selvB^ rope;" the 
wires are laid perfectly straight aad parallel to each other; 
heDce the most dense and strongest in proportion for its site 
and weight, but which is at the expense of pliability, and thus 
best calculated for the Btandin? f'gS^^S ^^ ships. This rope is 
not abore one-third the size of hemp, and about one-ball the 
w^ght for equal strength, and about one-third cheaper, first 
' cost. It is tae strongest rope made, and is stronger than s 
solid bar of iron of the same size, and its proportion to No. 2 
is as 14 to 17 as to size and weight for equal strength. 

No. 2, is what ia termed " a three-stranded hawser ; it ii 
more pliable than No. 1, which is obtained b; an increase of 
size and weight as 17 is to 14, and answers very well for 
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vinding pnrposeB when . the drums are large ; it is next in 
strength to « " selvage rope," and the strongest rope of the 
hawser hind. 

No. 3, is what is tenned a *' four-stranded hawser;" it is 
more pliuble than No. 2, in consequence of being obliged to 
have a core or hetfrt in the centre, in order to keep the four 
strands in their proper position. It must be observed that 
this core or heart does not add any l.hinp; to the strength in 
consequence of being in a perfect straight line, whereas the 
four strands are in a helical or circular line, and measures 
about one-eighth longer than the core or heart ; consequently, 
before any strain is felt upon the strands, the core or heart is 
generally broken. It bears a proportion to No, 2 as 18 is to 
17, in size and weight for equal strength. 

No. 3. No. 4. No. 3. 
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No. 4, is what is termed a '* six-stranded hawser f"^ and is 
more pliable than No. 3, in consequence of having seven 
hempen cores or hearts ; this pliability is of course obtained 
at an immense sacrifice of strength, in consequence of those 
cores or hearts being in a straight line, while the six strands 
are in a helical or circular line, similar to No. 3. About one- 
third of this rope has at first to bear the whole strain, until the 
hearts or cores are broken, then the weight will come upon 
the six strands ; this will be easily seen to be the worst ar- 
rangement possible. This rope bears in proportion to No. 3, 
as 20 is to 18, to size and weight for equal strength. 

No. 5, is what is called a ** cablet three-stranded hawser rope," 
laid together; it is the most pliable rope made, and is composed 
of nine strands. Before chains were invented for cables, this was 
the kind of ropie used for that purpose. It bears a proportion 
to No. 4 as 22 is to 20, in size and weight for equal strength. 

The annexed tabular scale shows at once the amount in cost 
and weight saved to each class of ships by the adoption of. the 
wire in lieu of the hemp rope for their standing rigging, added 
to which other important advantages are obtained. 

First. The standing rigging now fitted in her Majesty's 
navy presents a surface of upwards of 800,000 square feet, 
which is about equal to the surface of the sails of twenty-four 
first class frigates-, and allowing the mean force of the wind 
to be 1^ lb. to each square foot, an immense advantage would 
be obtained to vessels fitted with the wire rope when beating 
to windward, by presenting only one half this surface. For 
the same reason, and also there being only half the weight 
above the line of flotation and centre of gravity, a ship thus 
fitted will stand better to her canvass, be more weatherly, and 
will require less ballast. 

Secondly. The efiect of wet and dry on hempen rope, 
compared with wire, is distinct and great. One fathom of 
hempen rope, about three inches in circumference, will absorb 
half a pound weight of water or moisture, and will contract 
one inch in length. The standing and running rigging of a 
first-rate measures about 30,000 fathoms, and consequently, 
when wet, will on an average contract in length about 833 
yards, or nearly half a mile, and will absorb about seven tons 
of water, which being principally carried aloft will materially 
affect her sailing, &c. The contraction and expansion of 
hempen rope is m the proportion of 1 in 72, and the absorp- 
tion in weight about 1 in 4, compared with which the expan- 
sion and contraction of iron wire rope, in the greatest ex- 
tremes of either the moisture or temperature of Uiis climate, 
is only in the proportion of about 1 in 1723 ; and there is no 
absorption whaiever, or at all events of so trifling an amount 
as not to be appreciable. 

Thirdly. The absorption and evaporation of moisture 
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exercise a powerful and deslructive effect upon all vegetable 
substances, and however much these may be guarded against, 
still the effect of time, which cannot be guarded against, is 
destructive and insidious ; whereas the only enemy iron has to 
contend with is oxidation, which, besides being easily pre- 
vented, only exerts a proportionate pernicious effect, bearing 
about the same ratio wliicn exists between the expansion and 
contraction of hemp and wire rope. The wire rope, therefore, 
as standing rigging, possesses the advantage of saving the 
expense and trouble of frequent " setting," and besides the 
diminished first cost, will wear out several suits of hempen 
standing rigging, but how many it is not yet possible to 
say, as the " Marshall," the first ship fitted with it, has 
had the same suit in use for the last nine years, and when last 
surveyed was pronounced to be nearly, if not quite, in as 
good, sound, and serviceable a condition as when first fitted. 

The calculation may be taken thus — half the weight, one- 
third the size, and about half the expence, and being in an 
inexhaustible supply in our own country. 

Andrew Smith. 



THE NEW GLASS MOSAICS. 

Mb. Dickseb has exhibited specimens at the soir6es of most of 
the scientific institutions of the metropolis of his patent Mo« 
sales, which have likewise been approved by the Royal Com- 
mission on Fine Arts ; and as Mosaic decorations are becoming 
so popular, in consequence of the attention bestowed upon the 
subject by the Royal Commission on Fine Arts, some notice of 
this new and beautiful description of Mosaic will be interesting. 

The material employed is glass, and the method of producing 
the tessersB is bv a process of moulding by pressure. For this 
purpose a small machine is used, from which the tesserse are 
produced of all shapes and sizes, perfectly formed, at a rapid 
rate and trifling cost. 

The superionty of glass to pottery, and all substances used 
for Mosaic purposes, has been universally admitted ; but the 
immense cost of its manufacture into the required forms by 
the old methods has prevented its universal adoption. 

Glass, as a material, is cheap ; and the patentee is of opinion 
that when the duty is removed, he will be able to compete with 
pottery in price. 

Glass excels all other materials employed for mosaic pur- 
poses, inasmuch as it can be obtained of any colour, or tone of 
colour, to suit the light in which it is to be used. It is impe- 
rishable, and will never corrode. It may be used with the fire 
polish natural to it, or the surface may be dulled or polished. 



CONNEXION OF PYBOGSN WITH VARIOUS ACIDS. 259 

Should the surface get scratched, the dirt will easily wash out ; 
^such is not the case with porcelain or marble. 

It combines all the efiects that can be produced in all other 
mosaic materials; and the most costly marbles, pebbles, &c., 
are imitated with precision, and at no more cost than the plain 
colours. These imitations, when formed into slabs for table- 
tops, &c«, have a most beautiful effect. Another description, 
which is applicable to mural decorations, is that with figures 
pressed upon the surface, the figures may be of difi'erent 
colour to the ground, and the surface may be coated with 
transparent glass, to make it even, and preserve the figures 
from dust. 



ON THE CONNEXION OF PYROGEN WITH CAR- 
BONIC, NITRIC, MURIATIC, PHOSPHORIC, AND 
OfHER ACIDS. 

By John Joseph Lakb. 

Pyroobn enters into the composition of carbonic acid, which 
may be generated by the passage of a current of the former 
from charcoal; that is, carbon, points. By this means the 
oxygen of the atmosphere unites with the carbon, which has 
the greatest possible affinity for it, when pyrogen is present in 
motion. Latent pyrogen, however, does not appear to produce 
this effect; it must be in a state of circulation or movement. 

The strong affinity between carbon,- oxygen, and pyrogen, 
under these conditions, is in part the cause of heat in the 
bodies of warm-blooded animals. The necessary motion or 
circulation of pyrogen is caused by the inflation of the lungs, 
and various chemical compositions and decompositions talking 
place in the stomach and elsewhere. In reference to the 
former, when the lungs are inflated, the chest is larger and fuller 
than when they are in the opposite state; consequently, as 
inspiration proceeds, a current of pyrogen flows up the body, 
and as the blood is a better conductor than the solid matter of 
the body, as the water in a well is better than the soil through 
which the well is sunk, it follows that this current flows princi- 
pally, if not altogether, by the veins to the lungs, where part is 
absorbed in forming carbonic acid, in which operation a certain 
degree of heat is generated, and the remainder urged by its 
repulsive principle to the surface*, from which it passes with 
the moisture from the body into the atmosphere as the lungs 
contract^. The pyrogen would ascend by the surface of the 
body but for this better conductor. 

' Polytfichnic Rev., May 1844, p. 263.— Januarv 1845, ji, IK 
k Chambers's Cyclopedia, Art. jPerspiration, — rolytechnic Rev., Novem- 
ber 1844, p. 328. 

S2 
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When pyrogen thus raised tkieets vrith the air drawn into tb^ 
lungs, the oxygen leaves the nitrogen, and combining with the 
carbon in the blood forms carbonic acid, which is respired. 

The other cause of the heat of the blood is the circulation of 
the pyrogen, which generates or developes beat when in mo- 
tion ^ To the same cause maybe attributed the [comparative 
warmth of the month of November, which is said to result from 
the condensation of the vapours prevailing at that season into 
rain, &c. ; for when this operation takes place pyrogen is set in 
motion ^. 

Carbonic acid can be dissolved by the abstraction of pyrogen 
from it, by exhibiting to it other substances which have a 
greater affinity for the latter. When carbonate of ammonia is 
employed in producing an amalgam of the bases of ammonia 
and mercury, there is a most decided decomposition of this acid 
and formation of carbonaceous matter °. 

Pyrogen also enters into the composition of nitric acid, which 
is produced on passing sparks or discharges of it through 
atmospheric air. It is true that the quantity to be obtained in 
this manner is, with great labour, very small ; yet it is sufficient 
to prove the fact of its production. 

By analysis, pyrogen may be obtained from nitric acid, by 
using a solution of the latter in the experiments detailed in a 
former paper on this subject''; also from muriatic, phosphoric^ 
and many other acids. 

My own researches extend no further than this ; but some of 
the experiments made by others, which I have not had leisure 
to repeat, afford many interesting facts which illustrate and 
confirm the correctness of my views on the subject of pyrogen. 
Some of these form the subject of the following paper. 



ON THE NATURE OF OZONE. 

By John Joseph Lake. 

Though it may not be strictly legitimate investigation on my part 
to adopt the experiments of others, yet as the repetition or nonre- 
petition of them by me cannot be of the least consequence to the 
reader, or give them any increased authority or importance, and 
as they may not prove altogether without interest, I would here 

• Polytech. Rev., February 1845. 

h Polytech. Rev., Nov. 1844, p. 328. 

* Sir H. Davy's ** Electro-chemical Researches on the decOtaiposition of 
the Earths, with observations on the metal obtained from the Alkaline 
Earths, and on the Amalgam procured from Ammonia." — Philosophic Trans. 
1808. 

d Polytech. Rev., January 1845, p. 7. and see April 1844, p. 227. 
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. briefly refer to some made by Professor Scbonbein' and Mr. 
Gann^y to ascertain the nature and properties of an odour, with 
which electricians are well acquainted, which is produced by 
pyrogen, and by the working of an ordinary machine in the air, 
besides various other ways which will appear as we proceed. 
And it will be seen in how remarkable a manner these experi- 
ments confirm my views as to the nature and properties of 
pyrogen. 

M. Schonbein first drew attention to the subject at the meet- 
ing of the British Association in 1840. He considered this 
odour to be due to the presence of a hitherto unnoticed sub- 
stance, which he named ozone. It is evolved only at the anode 
or positive pole on the decomposition of water, dilute sulphuric 
acid, solutions of phosphoric and nitric acid, potassa and many 
oxysalts ; dilute sulphuric acid yielding it in the greatest quan- 
tity. It is also to be obtained from atmospheric air under 
certain conditions, oxygen, nitrogen, hydrogen, carbonic acid, 
and nitrous oxide. 

M. Schonbein could only procure it with platina and gold 
electrodes; but Mr. Gann obtained it when these were of 
copper, iron, silver, zinc, charcoal, and plumbago, whether the 
electrodes were both of the same metals or of dissimilar, except 
zinc. If both electrodes were of this metal, ozone was not 
perceptible; yet when copper, iron, silver, or platina were 
positive and zinc negative it was developed. Not so, however, 
when these arrangements were reversed. The cause of this 
would seem to be that the elements of which zinc' is composed 
are partly decompounded, and the ozone enters into combina- 
tion with some or all of them ; for it would appear that this 
metal is not a simple substance, from the colour of the flame 
on the combustion produced by the decomposition of the acid 
solution used in some former experiments % which was purple 
when it was used at the negative electrode ; whereas the flame 
resulting from the combustion of oxygen, hydrogen, and pyro- 
gen is blueish, as when platina electrodes were used. This 
purple colour can only be a^-cribed to some decomposition of 
the zinc. A similar result was produced whefa copper and iron 
electrodes were employed instead of zinc, and it is to be sur- 
mised from the san^e cause; for when, in the experiments 
referred to^, iron electrodes were used, a reddish flame was 
produced, and though copper electrodes did not change the 
colour of the flame, still, on account of its preventing the 
evolution of ozone, it is most probable that some unperceived 
chemical action takes place upon its elements. 

Ozone was obtained by Mr. Gann when oxygen, nitrogen. 



• Proceedings of the British Assoc, 1840. Athenseum, 1840, p. 742. 
^ Proceedings of London Electrical Society, 1841 — 2, p. 160. 

* Po)ytecb« Rev., January 1845, p. 8. 
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hydrogen, carbonic acid, and nitrous oxide were used as well 
as atmospheric air*; but when either the positive or negative 
electrode was of zinc, a peculiar scent was produced in nitrogen 
and hydrogen. From which it may again be inferred that zinc 
is not a simple substance, and that the peculiar scent arises 
from the combination of some of its elements with ozone; 
though this scent may result in part from the decomposition of 
these gases at the same time ; for the greatest doubts are thrown 
over the simple nature of nitrogen^, and even hydrogen is liable 
to the same through this experiment. It would, indeed, seem 
the necessary inference from Mr. Gann's experiments, that 
oxygen enters into the composition of nitrogen and hydrogen ; 
for ozone was developed, except in these two instances, from 
oxygen and its compounds, by the combination of oxygen with 
pyrogen, and hence it would follow that nitrogen and hydrogen 
contain oxygen. 

This conclusion is much supported by the following consi- 
derations. Ozone is developed only at the positive electrode 
vnth oxygen, and is obtained from oxygen and its compounds. 
The cases in which it is produced in nitrogen and hydrogen 
are referred to above, and the difficulty considered ; but it may 
be well here to add that hydrogen is always developed at the 
negative electrode, but ozone never. Professor Schonbeinalso 
observed some of its electric effects, which shew that p3rrogeQ 
enters into its composition. He found that ** when perfectly 
clean and dry plates of platinum are immersed in oxygen con- 
taining ozone, they acquire a negatively electric state of polar- 
ity ; silver and copper also become thus electric, but in a far 
less degree than gold or platinum. The plates thus polarised 
retain their electric powers in air for a considerable time, but 
rapidly lose it when plunged into hydrogen gas, in which, if 
retained a sufficient time, they acquire an opposite state, be- 
coming positively polarised." He also informs us that a plate 
of gold or platinum charged by exposure to an electric or 
pyrogenic brush, ** is perfectly similar in its electrical powers 
to a plate charged or polarised by immersion in oxygen con- 
taining ozone," and that ^' heat or exposure to hydrogen, which 
destroys or inverts the eledtricity of such a plate, exerts a pre- 
cisely similar action on plates .polarised by exposure to the 
brush." 

With boxwood and gas charcoal at the positive electrode in 
a solution of sulphuric acid, ozone did not appear; but carbonic 
acid was formed, which resulted from the strong affinity b^ 
tween oxygen and carbon, when pyrogen, in an active state, is 
present. This prevented the formation of ozone. 

A The method he adopted to obtain Ozone was, by passing the electrodes 
through a closely fitting cork into ajar of atmospheric air, or of any of the 
gasses above mentioned. 

b Polytech. Rev., November, 1844, p. 349. 
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Wilh a solutioii of muriate of soda ozone was not perceptible, 
Qntil the gas obtained from platinum electrodes at the positive 
pole was placed over ammonia and water to absorb the chlo- 
rine. The residual gas emitted the odour of ozone, 

Mr. Gann having obtained gas from voltaic action with pla- 
tina electrodes placed in a solution of sulphuric acid and water, 
and fiUed several jars with each electrode, preserved them over 
water. Two measures of this hydrogen and one of the ozone 
being passed into an indiometer i^nd exploded over mercury, 
there was no residual gas nor any odour remaining, the ozone 
disappearing in the formation of the water consequent upon the 
explosion. 

Mr. Gann does not notice, like Professor Schonbein, that 
mercury and water are great absorbents of ozone, though it 
Huiy be perceived from his own experiments ; for oxygen gas, 
procured by him as above, which had been secured four days 
jm a jar, was introduced into the idiometer over mercury, and 
thirty^five discharges from a Leyden jar passed through it ; on 
examination the odour of ozone had entirely disappeared. A 
portion of the oxygen thus collected was also passed into an 
idiometer over water, and forty discharges passed through it; 
no odour remained, but the original gas still retained the 
odo. 



HISTORY AND PROSPECTS OF BRITISH ART. 

Patronage of British Artj An Historical Sketch, comprising an 
Account of the Rue and Progress of Art and Artists in 
London, from the beginning of the reign of George the Second, 
Sfc. By JoHX Pye. Longman and Co. 1846. 

•• Patronage of British Art !" — is not the title a misnomer? 
** Patronage !" — ^^ British Art!" — where and what are they? 
That we have canvass-painters, and marble-cutters amongst 
ns, and that we have purchasers of painted canvass, and hewn 
marbles also, we do not deny ; but generally speaking, what do 
these works exhibit of art, save its purely manipulative part ? 
Where is the divine genius, of v^hich art, purely so called, 
ahould be the willing and obedient servant. Where the noble 
themes which this genius, so aided and attended should put 
before us? In all that relates to these two essentials we are 
just as miserably off as we were seventy-iive years ago, when 
Barry, that starveling of genius, was about to return from Italy, 
and poured out his misgivings at the dreary prospect before 
him in such words as these: — " I go over," he says, *' with 
poor hopes, and I think a melancholy prospect enough ; yet 
this arises rather from my fears about the state of the public 
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than from the knowledf^e I have of myself. I shall say nothing 
about the catalogues of fish, flesh, fowls, fruits, roses, snuffers 
of the moon, &c., whick hare lately been produced in your 
exhibitions. I have seen them all lately, and begin now to 
think that I have taken the wrong end in my studies, and that 
the antiques and old Italians are more sought after from their 
characters, which are upon record, than from any real feeling 

of their excellence : oh ! I could be happy, on my 

going home, to find some .comer where I could sit down, in 
the middle of my studies, books, and casts after the antique, to 
paint this work and others, where I might have models of nature 
when necessary ; bread and soup, and a coat to cover me. I 
should care not what became of my work when it was done ; 
but I reflect with' horror upon such a fellow as I am, and 
with such a kind of art in London, with house-rent to pay, 
duns to follow me, and employers to look for. Had I studied 
art in another manner, more accommodatied to the nation, 
there would be no dread of this ; but Hussey*s fate is before 
me!" 

* ** Hussey's fate is before me." What was Hussey'a &te 7 
His sad story is thus related by Mr. Pye : — ** Whilst the 
English were caressing and enriching Van Lov (the portrait 
painter), Giles Hussey, a young Englishman, highly accom- 
plished as an artist both by nature and education, returned 
from studying in Italy, to develope in his native land an ideal 
world of grandeur and beauty. !But, as the wealthy English 
generally had oot learned to recognize genius in art, until the 
testimony of Europe, or the interest of some dealer, had pat 
upon it the stamp of celebrity, Hussey, on arriving in London, 
found his great professional attainments useless, and was, 
consequently driven, (as he used to say) to the drudgery of 
painting portraits as a means of subsistence. In the pursuit 
of that uncongenial employment, the originality of his mind, 
which ordinary men could not well appreciate, exposed him to 
much illiberality ; and, having contended with adverse cir- 
cumstances till he imbibed disgust for the world, he retired to 
the country to repose on the protection of a brother. Hussey's 
drawings left at Bologna, notwithstanding that old ones are 
continually being removed to make room tor superior merits 
are still preserved there, ahd shewn for their excellence ; and 
a picture he painted of Bacchus and Ariadne, for the Duke of 
Northumberland, is still at Sion House." 

The Duke of Northumberland is entitled to honourable 
notoriety as the only fashionable patron of poor Hussey; but 
as an illustration of the total ignorance of the true purposes of 
art, under which those most desirous to encourage it laboured 
in those days, we quote the following anecdote from Barry : — 
** In a conversation," he says, ^' I once had with the Dukc of 
Northumberland (who was Hussey's friend and patron,) his 
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Grtfcetoldmey as a matter which he could not account for, 
that he bad once proposed to Mr. Hussey, as employment 
which he thought would be perfectly agreeable, to make 
drawings, large as the originals, of all the celebrated antique 
statues, and that Hussey refused. I could not help observing 
to the Duke, that I was not surprised at Mr. Hussey's de- 
cliniDg such a proposal ; that it was to be expected from a 
man who had been forming himself (together with other 
studies) upon those antiques, in order to acquire abilities for 
the production of other and original works, in which opportu- 
nities might occur of disputing for the palm of excellence 
with those very antiques themselves. The Duke seemed to 
feel what I said respecting this excellent man, and in a manner 
that did his Grace great honour, expressed much regret that 
he had not thought of some other way of employing his 
abilities, and that Hussey himself was much to blame in not 
pointing out some undertaking which might meet both their 
wishes." 

The Duke's notion of art, like that of too many of his fol- 
lower^, did not go beyond its mei*e imitative powers. He 
admired the antique statues because the general voice of 
public opinion told him to do so ; but he did not consider that 
in setting an artist of genius to copy them, he was, after all, in- 
flicting the drudgery of portrait'pamting upon him — drudgery 
even more humiliating than that of painting the horses, babies, 
or lap-dogs of nobility — inasmuch as the originals in the latter 
case are forms of living nature, whereas in the former they 
are cold stone. 

Barry wrote, in 1761, that he dreaded the fate of Hussey; 
and how truly was his apprehension verified ! After struggling 
for years, in penury, for an opportunity to make the high 
purpose of his adopted art felt ana known amongst his country- 
men % he at length., in 1777, is permitted to undertake the 

* *' When I was at Rome,** says Barry, *< Abbe Wincklenum, the Pope's 
Antiquary, published a History of Art, "which gave great offence to many 
of our people, as it contaiued very severe reflections upon the character of 
the English, charging them with the want of capacity and genius to succeed 
in the superior exertions of the arts of painting, &c., and that their practice 
demonstrated that they were fitted for nothing greater than portraits and 
other low matters, from whence no honour could be derived either to the 
utist or to the country. Abbe Winckleman having in this matter only 
Sleaned after Abbe Du Bos and the President Montesquieu, these injurious 
opinions were become the common creed of the greatest part of the dilettanti. 

It appeared to me that the setting of these matters in their true 

point of Ught, would be an undertaking not unbecoming an artist, and from 
vhence some littJe credit miaht be derived ; I was ready enough to flatter 
myself that the doing of this nad been fortunately reserved for me ; and 
accordingly, soon after my return from Italy, I took the liberty of humbly 
presenting his majesty, (as the first fruits of his academy,) with my inquiry 
into the real and imaginary obstructions to the acquisition of the Arts in 
England,** &c. . His majesty, however, took no notice either of the book or 
its author. 
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painting of the walls of the great room of the Society of Arts, 
gratuitously^ with a contingent reward in the proceeds of an 
exhibition of his work during a limited space of time in one 
year ! Poor Barry expresses his joy and ** gratitude to God " 
for even this opportunity of employmg his pencil, in his letter 
to the dilettanti society, in language which would almost 
make one smile, but that it would more make one weep to 
reflect upon the deep and accustomed humiliation which could 
bring " patient merit " to rush upon so forlorn a hope. He 
then proceeds to tell us that, ** in JulV) 1777, I began tbe 
work, although I was without patron, fortune, or encourage- 
ment, without wages (' wages ' of historical art, when the 
merest clerk in the Bank, or letter-sorter in the post-office 
talks of his ' salary !*) to subsist on, and with no other as- 
sistance to carry it on than what I was able to derive from 
any other occasional wbrks which might fall in my way." 

For seven long and dreary years, with the sole companion- 
ship of his lofty genius, with the* sole encouragement of his 
noble and devoted purpose of raising, not himself, but the 
character of the arts of his country, did Barry labour at this 
self-imposed task. ** He has been heard to say," his bio- 
graphy tells us, '* that at the time of his undertaking this 
work at the Adelphi he had only sixteen shillings m his 
pocket, and that in the prosecution of his labour he had often/ 
after painting all day, to sketch or engrave at night some 
design for the print-sellers, which was to supply him with the 
means for his frugal subsistence." During all this time, no 
lordling dilettante went near the starving lunatic, not even to 
present his noble person as a fit model for introduction into 
the picture, as royal and noble patrons, from the time of 
Charles the First downwards have been in the habit of doing. 

At length the great work, illustrative of the progress and 
fruits of *' human culture," was finished, and Barry received 
as his reward the proceeds of two exhibitions, amounting to 
£503, besides 250 guinea and a eold medal, handsomely 
voted him by the society. Barry afterwards endeavoured to 
raise a subscription for tbe publication of prints from his great 
work, but with very poor success. 

At length, in the words of an lanonymous writer, ** Barry, 
after a life of struggle, disappointment, and poverty, was 
compelled to drink on the cup of sorrow and humiliation to its 
last dregs, and to submit to nave his name advertised as an 
object for a public subscription, in the hope of obtaining for 
his wants and grey hairs that shelter which was refused to bis 
merits. Sad, indeed, must have been the necessity which 
wrung from his proud heart an assent to that last deplorable 
shift of misfortune. But even there the evil genius of histori- 
cal painting pursued him, and be lived just Ions enough to en- 
dure the whole weight of the misfortune, but died too soon to 
receive a single shilling of the sum subscribed." 
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But Hassey and Barry were not solitary instances of the 
habitual neglect in which native and lirine ^nins has been 
treated in tlbis count ly. Gainsborough ana IVilson, whose 
names now stand in the highest rank in our catalogues, and 
whose works now fetch large prices, got more cufis than half- 
pence for their pains in their life-time •. Even Sir Joshua 
Keynolds could only get on with his countrymen as a portrait 
painter. All his principal historical and fancy pictures were 
painted for, or purchased by, foreigners — the Empress of 
Russia, Prince Fotemkin, Count d'Ademar, M. de Calonne, 
and others. It is recorded *' that George the Third saw, 
during the first eight years of his reign, in the annual exhibi- 
tion, a succession of the finest pictures by Reynolds, Gains- 
borough, and Wilson, without being induced to give a com- 
mission to either of them ;*' and that, during those eight years, 
his Majesty never honoured Reynolds with an interview. 
West stood alone amongst British artists, as enjoying the 
advantage of royal employment. During thirty years, from 
1769 to 1801, this artist received £34,187 from the royal 
purse. 

Meantime, whilst the fate ofHussev* Barry, Wilson, and 
Grainsborough showed the worth, or rather worthlessness of the 
patronage of the great, Hogarth, by resorting to engravings, 
and by the success which attended his experiment, showed that 
the true and valuable patronage of art must come from the 
many. Man is a gregarious and timid animal, in matters of 
taste, as well as matters of domestic concern. Alone and un- 
supported, there are few men who will venture to applaud the 
work of a new candidate, but with multitudes, the spark of 
genius catches the fancy unawares, is roused into a fiame by 
contact, and the whisper of praise, which the individual critic 
would have suffered to die naif uttered upon his lips, rather 
than run the risk of committing himself, swells into a sono- 
rous body of public applause. We do not say that the public 
voice is always discriminative, much less just, in its allotment 
of praise. To be so, it must be possessed of a refined taste, 
and an adequate knowledge of art ; but this it does : it ex- 
presses its opinion — it awards praise and rewards. We have 
here the secret of the advantages and the dangers of the system 

* Wright, in his life of Wilson, says, *< He was frequently under the 
necessiQr of selling his pictures to brokers for whatever trifling sums be 
could procure. There was in St James's parish, a person who, being hard 
pressed by Wilson to give a small sum for one of his pictures, led the artist 
up to an attic, opened the door, and pointing to a pile of pictures against 
the waU, saSd, " Dick, I wish to oblige you ; but look, there's all the stock 
I paid you for these three years 1 " Again, ** There was in Long Acre, a 
shoemaker, whose shop had two windows, in one of which he placed the 
articles of his regular trade, and very frequently in the other a landscape, by 
Wilson. And it is generally believed, that pictures thus parted with for a 
few pounds, have since been sold for hundreds." 
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of public exhibitions, aDd we perceive at once the importance 
of the public taste being educated upon good models, in order 
that it may give just judgment 

And this, after all, is a charming and blessed necessity of 
liberal art ; this mutual dependence and reciprocating influence 
between it and the multitude — the ^^profanum vulgus*' of the 
courtly Horace It is a modem discovery in music, that a 
multitude of voices shouting in concert, even though their 
voices be not all in tune, produce by their amalgamation a 
musical sound, deeper and more sublime than the most.ravish- 
ing note of an Italian cantatrice. So also in the multitude of 
hearts and impulses are truth and power the grand objects of 
art : and thus it is that the arts of the country are the offspring 
of the public voice, and so also do we demand, that as of old 
with the Greeks, so now with us, the works of art, or at least 
the enjoyment of them, should be the property of the public. 
We are told on the authority of Pliny, that " In Greece there 
was a time when the works of art or great masters were not 
considered as common moveables, destined to embellish the 
apartments of private persons, but were looked upon as public 
treasure — jewels of the state — the enjoyment of which was due 
to all the inhabitants." Let our great collectors — our Suther- 
lands, our Westminsters, and others who imprison the works 
of art, which fortune has thrown into their hands, in dungeons to 
which none but a golden key can admit the friendly eye of 
sympathy and admiration, reflect upon these words, and repent 
of the evil they have done ; of the breach of trust of which they 
have been guilty. Let them throw open their prison gates, 
within which models of excellence have so long been immured, 
and they will do more to improve and encourage the arts of this 
country than a thousand competitions of crudities such as we 
have recently seen under the patronage of a Royal commission. 

Mr. Pye, whose interesting volume has suggested many of 
the above reflections, devotes a considerable portion of hi^ 
attention to the history of the few institutions devoted to the 
interests of the fine arts which this country possesses, particu- 
larly the Royal Academy, and the Artists* Fund Society. And 
here again it appears clearly that the term ^' patronage," as 
implying the favour and support of the great, is a misnomer as 
regards British art. All that has been achieved for art has 
been achieved by artists themselves, supported by the public at 
large ; and some of the wholesome effects of this has been 
rather marred than otherwise by the intervention of the illus- 
trious. It appears clearly that exhibitions of pictures were 
originally adopted by the artists as a body, the proceeds being 
appropriated to the general advantage of the exhibitants and 
their families : that two exhibiting societies existed from 1760 
to 1769, when, upon eome disagreement amongst the members 
of one of them j Royal patronage stej>ped forward to foUnd the 
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Royal Academy, upon the exclusive principles whicli it still 
acts upon, the general body of artists contributing to its funds 
by the exhibition of their works, whilst the proceeds are ap- 
propriated almost exclusively to the advantage of the members 
of tne academy, who are restricted in number. Mr. Pye gives 
a general summary of the results of his researches on these 
points in his introduction : — 

'* 1. That the establishment of exhibitions in 1760-62 gave 
life to British artists as a community, and that the sixpences 
and shillings of the million (which eventually proved to be a 
mine of wealth) constituted its support ; 

'* 2. That when the artists had thus become united by a com- 
mon interest, the helpless among them became the first object 
of their care, as a community, and the promotion of the arts 
the second; 

" 3. That the members of the two societies, established in 
1760 and 1762, possessed equal rights in the society to which 
they each respectively belonged ; 

*' 4. That some of the leading members in the more nnmer- 
OQs and influential of the two societies, having resisted the will 
of the majority of the community, and sought to usurp per^ 
petual power in its government, that majority united, in 1768, 
for the protection of their common interests, and ejected from 
office those persons who, whilst holding power in trust, sought 
to exercise it as though it were their own. 

** Some of the most distinguished of the body, thus discom- 
fited, were then enabled to connect the arts with the crown by 
the establishment of the Royal Academy, of which, as has been 
already shewn, an annual exhibition formed a prominent fea- 
ture, and, ultimately, a most productive source of revenue, 
notwithstanding the repeated declaration, that the Academy 
was ' sup]3orted by Royal munificence.' 

** But this revenue, it is to be remembered, was not obtained 
by the exhibition of the works of the members of the Academy 
aione, io fair competition with the exhibitions of the other 
Bocieties, but mainly by enacting that, as a qualification for the 
mere chance of obtaining the countenance of the crown through 
academic honours, all candidates must send their works to tne 
exhibition of the Royal Academy, and not exhibit with any 
other society of artists in London. This condition amounted 
to the absolute sacrifice, by the aspirant, of all profit accruing 
from the exhibition of his own works; but, from the desire 
which an artist naturally feels that the stamp of Royal patron- 
age and ofBcial sanction should be set upon his pretensions, 
the original societies were gradually abanaoned by their most 
distinguished members, in the hope of attaining the honours 
which Royal munificence otherwise denied them ; and hence the 
founders of the new Academy at last acquired that control over 
the entire profits of exhibitions which they had long struggled 
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for, but were unable to reach, while presiding over a society 
resting: upon a representative basis. 

'* Hence, as the Academy rose, and the original societies 
sunk, the monument they had raised to humanity in the fund 
for protecting the superannuated, the widow, and the orphan, 
above the degradation of pauperism, sunk also, and was so 
completely forgotten, that even those members of the Academy 
who recorded its origin and progress, made no mention of such 
a fund having existed, and, of course, no apology for its having 
been destroyed. 

'* From 1780, the exhibition of the Royal Academy stood 
alone ; and, at the beginning of the present century, its exhi- 
bitors amounted to 506, of which number only 36 belonged to 
the Academy, so that the remaining 469 — with the exception of 
those who happened to have private fortunes to rest upon— 
were exposed to the possible occurrence of those very evls 
from which it was the aim of the Society of 1762 to protect 
the community of British artists, by the mode in which its 
revenue was appropriated. 

** The Academy, indeed, in its acquisition of this revenue, 
had established a charitable fund of its own ; but petitions for 
aid from that fund must of necessity stigmatise the applicant at 
once and for ever as a pauper, even although he might have 
sacrificed to the Academy's revenue the profits of exhibiting 
the works of a professional life, whilst tastmg^, by the way, the 
bitterness of disappointed hopes, and struggling (perhaps bat 
too vainly) to preserve to himself the dignity of mental inde- 
pendence. . And this stigma would be fixed upon him in a 
country in which even the appearance of wealth is virtue, and 
the ac&nowledgment of poverty viee." 

The amount of income thus lost to the general body of ex- 
hibitors may be Judged of from the fact that, up to 1773, the 
receipts of the Society of Artists amounted annually to from 
700/. to 1,200/., and moseof the Free Society to between 1001. 
and 200/., and that these societies shortly both fell to the ground 
under the monopolizing influence of the Royal Academy. The 
altered position in which the artists of England now found 
themselves led eventually to the foundation of the Artists^ 
Fund of Provident Care, the history of which, as well as that 
of the Benevolent Fund, is given in considerable detail by Mr. 
Pye. 

It is not our intention at present to enter upon the question 
of how much the Royal Academy has done for tne Arts in return 
for the monopoly of shillings and of Royal patronage which they 
enjoy, nor will we enter upon the wider question as to what 
would be the most advisable course for the promotion of the 
Arts in this country; these questions may form the subject 
of a future article, for the present we shall iQcrely confine 
ourselves to a little statement of figures afibrded us by Mr, Pye, 
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from which we gain a notion of the aggregate income of the 
Academy during a series of years, and the general heads of 
their oatlay : — 

Mr. Edwards, in his Letter to Sir Martin Archer Shee on 
the Reform of the Royal Academy, (1839, printed for Private 
Circulation), states that The average receipts of the exhibition, 
amoanted, up to 1836, to about 5,000/. a-year (since its re- 
moval to the new gallery they are understood to have very 
greatly increased) ; and the total amount of revenue received 
by the Academy since its first establishment, up to the same 
period, to about 260,000/. It is to be regretted that no annual 
accounts have ever been published of the disposal of this 
revenue; but, as nearly as the evidence affords data for its 
calculation, it may be stated as follows: — 

1. As Assembly or Hoirotnu 

1, In official salaries necessary to this function • • about £28,000 

% annual dinner to the patrons of art, &c. • . '* 20,000 

. 8, pensions to members and their families. . • • " 12,000 

4, miscellaneous expenses ...••.•• " 6,800 

£66,800f 

2. Schools. 

5, In official salaries to keeper, professors, &c. . . about 36,500 

6, other expenses " 36,000 

7, travelling students " 4,500 

77,000 

S. EXKBITION. 

^ In expenses of exhibition (including committee 

ot arrangement) about 45,000 

* 9, In benevolent fund for exhibitors, being non- 
members " 20,000 

65.000 

£208,000 
10, Funded property, for continoance of pensions to Academi- 
cians, &c 52,000 

Total . . about £260,800 

In this Statement we would only call attention to these 
items : 20,000/. for feasting the patrons of art (that is of portrait 
painters), against 20,000/. for benevolent purposes, and only 
4yS00/. for travelling students. 

Mr. Pye complains of the exclusion of engravers from the 
honours of the Academy, which was denounced at the time by 
Sir Robert Stranee, and other eminent engravers, and refers to 
the more liberal and just association of the kindred art at 
Paris, St. Petersburgh, and other foreign cities. This ques* 
tion, however, is also one upon which we cannot touch further^ 
than to draw attention to it. We have only, in cohclusion, to 
add that Mr. Pye's volume appears to have been compiled with 
great diligence, is agreeably written, and deserves the atten- 
tion of all who take an interest in the arts of their country. 



272 



ON THE NAVAL ARCHITECTURE OF SIR 

W. SYMONDS. 

There is no subject more important to a maritime nation than 
that to which the recent discussions in the House of Commons 
have lately given rise; our existence as a nation depends 
upon our naval superiority, and that has been hitherto main- 
tained as much by the excellent construction of our ships as 
by the bravery and skill of our seamen ; the bare suppo- 
sition that those* splendid vessels, built regardless of cost, 
launched with so much parade, are valueless, fitted but to 
become prizes, — if such, according to the criticizers of Sir 
W. Symonds, miserable specimens of naval architecture could 
ever deserve such a name,— demands from its importance a 
searching investigation. 

The vessels respecting the construction of which there is at 
present so much distrust have been built. vpon the lines and 
the forms laid down by Sir W. Symonds. The talent of 
this officer is unquestioned, and the practice his situation 
has afforded him, joined to but slight study, should be a 
guarantee that the vessels now buildmg are not worse than 
those formerly in service. It would have been easy to have 
selected the best known sailing vessels as a model, and to 
have, as occasion offered, tried gradually those alterations 
which might have been expected to improve ^our navy; it 
would have been at least a measure of precaution to any 
careful person, where thousands of the public money were at 
stake, to have submitted the theory to some scientific Board, 
before extensively adopting it into practice; but we cannot 
hear that this bas been done, and the Surveyor of the Navy 
has thus exposed himself to the charge of rashness and an 
undue reliance upon his own judgment : if the vessels built 
upon his own unaided judgment were faultless, this might be 

Sassed unheeded, but in every vessel it is alleged that the same 
efects are apparent, — that of bad steerage, deep immersion, 
and pitchings m a rough sea ; it is found by experience that 
whenever a vessel pitx;hes,.she loses way in strong winds; the 
vessels of Sir W. bymouds are observed, probably from this 
cause, to have but little speed. The Royal steam yacht would, 
however, appear to be a concentration of Sir W . Symonds's 
errors ; scarcely a week passes without some account of the 
repairs and alterations to which this unhappy vessel has to be 
submitted, every one of which appears to be attended with 
uo other result than bringing prominently forward its defects. 
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When firfit this steamer bore its royal charge to the coast of 
France, the reports, though from their quarter to be viewed with 
saspicion, were extremely favourable ; her rate of speed was 
reckoned as superior to any yet attained, though on that occa- 
sion her swiftness was not tested by any steamer of known 
capability. But, from a strange want of care, the fittings 
were secured with the marine glue of Mr. Jefferys ; this, as 
our readers are aware, is composed of India-rubber and shellac 
softened with naphtha, and the effluvia from this glue is of a 
most disagreeable character; the mechanics when applying it 
complain frequently of headache, and the scent appears, like 
the smell of the camphor wood, to become inherent wherever 
it is applied ; for after several months' exposure we have ob« 
Bervea it, when submitted to heat; emit the same disagreeable 
effluvia. Though this would be a ridiculous cause of com- 
plaint for our hardy sailors, yet to persons so completely un«- 
used to such inconveniences as the royal party must have been, 
a more intolerable nuisance could scarcely have been devised. 
In vain Eaude Cologne andevenr scent was tried, the naphtha 
smell overpowered all. Now, the slightest acquaintance with 
the subject would have guarded against this fault, and great 
surprise must have been felt by the authorities at the Admi- 
ralty that her Majesty should have been submitted to an 
inconvenience to which the commonest person would not have 
been subjected. Trifling as this omission may appear, it ma- 
terially influences confidence, and every charge against Sir 
W. S^monds meets with ready credence for the glaring error 
exhibited; and though but to remedy an inconvenience, it 
necessitated the entire refitting of the steam apparatus, which 
has never worked so well since. The presence of a scientific 
man upon the Board would have at once prevented this ; or 
had it been even deemed advisable to employ this valuable 
glue, he would have pointed out that by the use of sulphuric 
ether or spirit of wine, at but a trifling expense, to dissolve it, 
instead of naphtha, no disi^reeable effluvia would have been 
perceived. 

The Royal Albert and Victoria yacht has been marked by 
certain defects, the principal of which has been a wild steer- 
age ; at any great speed, the vessel turns without the slightest 
attention to her rudder, and the war steamers built to her un- 
fortunate form have the same fault to a much greater extent. 
With them, indeed, it is universally admitted that a serious 
error has been committed in addition to their wild steerage ; 
they pitch and roll to an extent which would render them en- 
tirely unfit for the merchant service, and they are not able to bear 
near the armament for which they were intended. A few years 
back one of our war steamers was actually fired into by a French 
frigate, and a seaman severely wounded, her wild steerage giv- 
ing the French commander the idea that the steamer would run 
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him down. The Royal yacht was from this cause, daring her 
late trip, forced to adopt the slow rate of fire miles an hour. 
It was urged that this tedious travelling was from the crowded 
state of the Channel, but as other steamers found no difficulty 
in preserving their usual speed, it is evident that where the 
slightest difficulty of steerage presents itself, the Royal Vic- 
toria and Albert vacht cannot be de[>ended upon except at this 
. diminished speed. All the ships built by Sir W. Symonds are 
distinguished by a peculiar taper form from side to side ; by 
this, and narrowing the stem, he considers he gives an in- 
creased facility for cutting through the water ; now this form 
is undoubtedly the cause of the wild steerage of his ships, and 
certainly does not obtain anv increased speed, for the rate of 
the Royal yacht was, duting the last journey, tested by 
steamers of different companies, and was found decidedly in- 
ferior to three. This is itself a most humiliating fact; the 
Royal yacht was built solely for speed ; the comfort of nu* 
merous passengers did not require, as in the Great Western, 
to be consulted, the carriage of merchandise not being re- 
Quired, as the yacht could, if wanted, draw her provisions 
m)m the vessels of war accompanying her; there was no need 
of study for her stowage. One object only was required, and 
that was speed, to effect which the Survevor of the Navy was 
left perfectly unfettered, and the lamentable failure which, in 
despite of the thousands lavished upon her, this vessel has 
proved, renders it clear that the principles adopted by Sir 
w. Symonds are erroneous ; but though all his steam vessels 
are alike defective, we do not find that the assistance of scien- 
tific men has been called in by Government. 

In constructing our sailing vessels, the same fatality would 
appear to have attended his unfortunate theory ; every vessel 
draws more water than was required or calculated on. This 
is a necessary fault of Sir W.~ Symonds's wed^e-like construe-^ 
tion, which is open to the most serious objection, as it-renders 
at once valueless the great advantages which could otherwise 
be derived on particular services from the employment of 
small vessels ; brigs can be emploved in water where large 
vessels would be stranded, and as the brigs constructed upon 
this form draw nearly as much water as our frigates, we 
should find most serious inconvenience either in chasing or in 
being chased. The same fault in three-decked vessels is even 
more serious ; the lower deck guns could not be worked at all 
in rough or unfavourable weather, and a vessel of the line would 
be at once reduced to the level of a frigate. These glaring faults* 
have at last been reported to the Admiralty, and a tnal was 
made between a brig constructed by Sir W* Symonds and 
others built by different shipwrights. The Surveyor of the Navy 
has, however, the advantage of the best hands; he can select the 
best wood, he has experience in the build of vessels ofwarjand 
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the brig built had the defects noticed in a much smaller de- 
gree; bat, notwithstanding these advantages, he was beat in 
every trial by the Daring, a vessel built by Mr. White, and that 
soindifterently as to be dangerous from her continued leakage. 
The vessel built by the College was certainly as bad a speci- 
men as could have been imagined, but if we are to credit the 
reports of the Portsmouth papers, the trial, though so un- 
iavourable to the Surveyor of the Navy, was one by no means 
free from objection ; the vessels were not fairly laden, nor 
were the crews impartially selected. 

The Admiralty nave since determined, by experiments, to 
ascertain the shape by which the greatest speed can be ob- 
tained consistent with strength, and as the British Association 
have directed their attention to the same point, we may hope 
now for better results, and that being without forts, our float- 
ing bulwarks, on which we alone trust, may again deserve the 
flag they bear. Though the experiments of the British Asso- 
ciation, unassisted by government, have necessarily been upon 
a very small scale, their report is well worthy the considera- 
tion of the Admiralty and Sir W. Symonds, but the question 
is far more complicated than that commonly submitted. It is 
not what form opposes the least resistance to its transmission 
through the water; that a few simple experiments would deter- 
mine; butwith what armament ana what draught of water; and 
the error of the Surveyor of the Navy, with every one of the 
vessels in this respect is surprising, as the most trifling expe- 
rience and the slightest acquaintance with hydrostatics would 
be a sufficient guard ; the buoyant power of the air is easily 
estimated, the specific gravity of the wood is taken in a few 
seconds, and this, with the rules laid down in the works on 
ship-building, would lead most certainly to a correct estimate. 
But, as in the introduction of a fetid cement, the Surveyor of 
the Royal Navy would appear entirely independent of rules or 
of the ordinary calculations which would be m^de in the mer- 
chant, or, indeed, in any but the government service. These 
considerations of armament, &c., greatly embarrass the ques^ 
tion. If it was only which vessel could sail the swiftest, the 
Mystery yacht would be the best form, though totally un- 
adaptea for the rou^h seas over which the royal standard must 
float, and unfitted for the armaments and provisions such a 
vessel must bear when on service. The proportions adopted 
by different builders vary exceedingly ; a vessel of war of 3836 
tons is generally about four times its breadth ; the proportion 
ordered for the Ark of Noah was six times its breadih and ten 
times its height. This form has been found by builders to re- 
quire but few hands to manage it, but has other inconveniences. 
The Queen, which, when launched, was spoken of as the per- 
fection of naval architecture, would appear to have evecy bad 
fault, being a sloir sailer, having a wild steerage, and in un- 

T 2 



276 BUBKOS AYKBS^MONTB ViDlBO. 

fayourable weather a most uneasy ship. The oiily respect- 
able vessel constructed within late years would appear to 
have been the Pique frigate, and though it was spoken highly 
of by that skilful officer Captain Rous, yet, as he recommended 
extensive alterations to remedy certain defects, his evidence 
cannot bear much weight. The Americans had, during the 
late war, some remarkably fine vessels; one, in particular, 
the Hornet, was very greatly admired ; under every disadvan- 
tage, from her superior sailing, she escaped the Caledonia, 74, 
nor do we believe that our first frigate, the Vindictive, could at 
all approach her either in speed or in the qualities which should 
marK a vessel of war ; by adopting her form, some improve- 
ment might be effected, and tnough that dependence upon a 
foreign power may appear humiliating to a naval power, yet it 
is on all hands admitted that in this department a great change 
must be effected, or the same losses which occurred during the 
war with America will again befal us. 



BUENOS AYRES— MONTE VIDEO. 

The struggle which has been waging for so protracted a period 
between the neighbouring states of Monte Video and Buenos 
Ayres is a matter deserving of more impartial attention than it 
appears yet to have received from our government. Our 
commercial dealings with the Spanish South American Repub- 
lics are already far from unimportant, amounting to nearly one 
million sterling per annum, with every prospect of increase, 
as the population increases, and the blessings of peace are 
restored. But in a political point of view, the connexion is of 
still deeper importance to us. Canning, when he recognised 
the formation of the new Republics of South America, out of 
the debris of the ancient rule of the European Peninsula, 
made use of this, remarkable expression,* that *^ he had called 
a new world into existence, to redress the balance of the old." 
And now, when the new world of Northern America has been, 
by the force of circumstances, turned against us in feeling, the 
value of a substantial connexion with the still newer world of 
the southern continent becomes of more obvious and vital im- 
portance. But, unfortunately, it has been too much the fault 
of our governors in all times to disregard what they consider 
little matters and little interests, and to try to recover their 
position too late, when those influences have become great. 

Another evil consequence of our system of management, 
when we do condescend to interfere in the affairs of weaker 
states, is, that we are too apt to carry things with a high hand 
and domineering tone, instead of endeavouring to conciliate 
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the good will, and command the confidence of those whom. we 
assame to serve. This was the case the other day in the affairs 
of Buenos Ayres and Monte Video, when, by the precipitate 
notification of the British representative, in concert with the 
French consul, of a determination of using armed interference 
to compel the contending parties to an adjustment of their 
differences, we were well nigh involved in what might have 
proved a very awkward predicament. From a conversation 
which occurred in the House of Commons the other day, how- 
ever, it appears that the government have disavowed this in« 
tention, and done all they can to repair the evil consequences 
of the threat since. 

In calling attention to this question now, we have no inten- 
tion of entering into the merits of the disputes between the 
contending parties. That is a matter we have very little to do 
with. Bat as the public mind has been m4ich prejudiced against 
the leader of one of those parties, and who, we think, must 
eventually prove the successful one, we think it but fair to hear 
what has been said in favour of his personal character, and in 
exposition of his views and policy, by one who has had an op- 
portunity of judging of them. With this view, we lake up an 
able pamphlet, recently published by Mr. Alfred Mallalieu, 
being in tne form of a letter addressed to the Earl of Aberdeen, 
and the statements contained in which are well deserving of 
attention. Mr. Mallalieu sets out with defending the character 
of Rosas from the wholesale abuse with which it has been 
assailed. 

^' I am not constituted either the panegyrist or the advocate 
of Governor. Rosas, neither am I called upon to e:xplain or 
defend all the acts of his administration. That he is and has 
been the best and the most abused man of the age there can be 
no question. It would be strange, indeed if the turbid torrent of 
party calumny and invective rolled against him in continuous 
current for so many consecutive years, in the press and out of 
the press, both of the Old World and the New, had not worn 
at length a passage to the public ear and to the abuse of public 
faith. And I must say, that hard measure was dealt to him in 
the last session of Parliament, both by your Lordship and Sir 
Robert Peel^ seeing that no tangible or overt acts of accusation 
were preferred. The supreme chief of a state in alliance 
should be entitled to all forbearance, and the most favourable 
construction of circumstances ; nor lightly condemned by those 
whose judgment, from the authority of high character and 
station, would pass in public acceptation as without appeal. I 
cannot but fear lest on those occasions, and in the animadver- 
sions to which I refer, there was too much of deference to 
prejudices out of doors, — too ready acceptance of inculpations 
from suspicious quarters in the River Plate, which should 
have been received with the mor^ cautioQ, b^cciuse ea;part€ in 
the cause or partial of origin." 
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And again : — 

** Whatever the wronjfs, — crimes if you will, — justly 
chargeable against General Rosas and his administration, he 
is not less a man most foully calumniated to the world. He is 
unquestionably one of the ablest and most extraordinary men 
which the hotbed of Spanish-American revolutions has brought 
forth. If his achievements in arms do not equal in brilliancy 
those of San Martin and Bolivar, — and they are scarcely 
second, — ^he has surpassed both one and the other in the arts 
of organization and government, in the sagacious estimation 
of the peculiar genius of his countrymen, and in the politic 
combinations of forms and institutions best adapted to conci- 
liate ancient habits and associations with the new state of poli- 
tical and social existence to which they have been called, and 
in which they are destined to abide and advance. He found 
his country, a new state, ^rey-headed already with twenty 
years of anarchy and misrule ; a republic, one and indivisible 
decreed, split into fractions and factions, with far more poten- 
tates than provinces ; governments which existed only m the 
Ghusette, and succeeded each other with its daily. publication; 
patriots, out of all proportion with the pilli^ which in all 
ages has been the perquisite of patriotism ; a military more 
mercenary than the Praetorian oands; an exchequer long 
empty, though always open to receive; a church without 
ministers or religion, and a people without morals* Within 
some half-score years, in the midst of foreign wars, perplexed 
by federal insurrections, harassed by domestic conspiracies 
and outbreaks, not unfrequently on the brink apparently of 
ruin — all that has been miraculously changed. Order has 
sprung out of chaos ; before the one will of a vigorous govern- 
ment, the hordes of petty tyrants have disappeared ; revenue 
enters the treasury, and debtors no longer dun it in vain ; 
religion may be found in the temples, even if waited on by 
monks for ministers ; peace and an immense territory have 
been reclaimed and secured from the savage Indians, and 
these sons of the desert have been raised some degrees in the 
scale of- civilisation. The people are doubtless somewhat cur- 
tailed of liberty, so far as the liberty of licentiousness; the 
soldiery no longer make chiefs, but obey them ; and all this is 
confessedly the work of Rosas — tyrant Rosas, if yon will : 
but when has the Spanish-American riot of liberal lic^itiou&- 
ness produced such fruits?" 

His object was that of a great statesman to restore the old 
federal principle ; but the virulent opposition of interested 
parties for a time thwarted his views ; but 

" Elected for the second time, (the first in 1829,) and re- 
called from the private station to which he had retired for 
some time, to become Qovemor of Buenos Ayres, General 
Rosas entered into office ixvl835; at the latter end of the 
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same year, Oribe was also constitutionally raised by his fellow 
citizens to tbe post of President of the Republic of the Uru- 
guay. In 1836 Rivera^ the former President, attempted a 
lerolution, tlie results of which left him little more than the 
captain of a band of marauders in the open country, com- 
pelled sometimes, on pressure, to take refuge in the contiguous 
Brazilian province of Rio Grande, until 1838. Then came 
the famous quarrel betwixt France and Rosas, with the 
blockade of the River Plate. On the peremptory refusal of 
Oribe to join in active warfare against Rosas, and his perse- 
verance in preserving a strict and equitable neutrality, the 
French conunanders contracted alliance and made common 
cause, by sea and land, with Rivera. Against such over- 
powering odds, — ^besieged on the land side by Rivera, with 
semi-barbarous hordes of Indians and outcasts of all the coun- 
try parts, banded with Rio Grande insurgents; vigorously 
blocKaded seaward bv all the naval appliances of a numerous 
French squadron, with a corps of French marines disembarked 
and in possession even of the port of Monte Video, under the 
vague pretext of protecting French citizens in the event of 
storm and capture of the city, — Oribe, hopeless of succour, 
and desirous to avert from his country the inevitable misfor- 
tunes of a longer resistance, abdicated his post of President, 
in a note dated October 23, 1838, addressed to the two houses 
of Wislature, remarkable for its dignified tone and tlie mea- 
Bored reserve of its ^language. Rivera, of course, took pos- 
session of the vacated tnrone, was duly installed President, 
and, as such, saluted with salvoes of broadsides from the fleet 
of France, his patron and protector. He embarked at once in 
open hostilities against Rosas and Buenos Ayres, who neither 
had nor could have assisted Oribe, whatever the disposition, 
seeing the very life-struggle in which he was so desperately em- 
barked widi France. S^rcely was Rivera securelv seated in 
his eoverament, when, in 1839 — I pray your Lordsnip's notice 
of date and circumstance — his formal mani/esto of war was 
proctaimed against Rosas, by which he stands convicted 
of being tbe nrst to throw the gauntly of defiance, or rather 
say, he was in headlong haste to establish his claim to a large 
sliare in the spoils of a Republic about to be dismembered, as 
he deemed, for apparently in extremis^ under the colossal 
pressure of French assaults without, and civil wars— the direst 
of all calamities — within : 

« Onnibos hostei 
Reddite aoi popnliB. Civile avertite beUua.* 



'* Thus was war tbe seeking of Rivera, not Rosas. In the 
deplonble state of his fortunes, Rosas — indomitable of reso^ 
lotion though he be, even to an unyielding doggedness scarcely 
less coDSpicuous tban that o^ the irotwurfed Charles of 
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Sweden himself — would have been mad as that heroic madman 
so to have advisedly diverged from his path to coart the 
chance of more embarrassments and more instant destruction. 
The memorable events of the war which followed have already 
passed into the domain of history." 

The blockade of Monte Video then took place, followed by 
the abortive and unjustifiable attempt of Commodore Purvis 
to interrupt it. This opposition was afterwards withdrawn, 
but not before it had caused serious mischief, the consequences 
of which still survive. 

*' True it is, my Lord, as I have already admitted, that in 
obedience to precise instructions conveyed through the Ad- 
miralty from the Foreign Office, seasoned, as there is cause 
to believe, with considerate reflections upon his previous erra- 
tic deviations from the strict line of neutrality, Commodore 
Purvis withdrew his opposition to the blockade. But it was 
a withdrawal, I may say, at the eleventh hour ; the wrong was 
done past recovery, and where was the redress? The siege of 
Monte Video, but for this ruinous wrong, would not, could 
not, have been protracted more than one or two months at 
the utmost, assuming a fixed determination at the time to 
hold out to the last extremity. The entertainment of such 
determination may, however, well be doubted at a moment 
when the city was invested by water as well as by land, with 
no prospect of relief from without, wnth, for all defence, a 
parcel of raw, unorganized rabble of foreign recruits, hastily 
got together within the place, only too ready to desert their 
standards on the first pinch of short commons and no pay. 
It is more than probable, therefore, that the first fruits of 
blockade would have been a parley; and that negotiations 
would have bloodlessly concluded a hopeless contest. I need 
not dilate to your Lordship about the thousand ills, the mas- 
sacres without and the murders within the devoted city, 
which might thus have been spared to sufiering humanity; 
not to speak, besides, of the lesser but still inestimable gain 
of industry and commerce restored, with peace and security 
to their accustomed channels. What, instead, is the converse 
of the picture, as resulting from the dashing hand with 
which the gallant Commodore brushed off the legal blockade! 
The unfortunate capital of the Republic of the Uruguay has 
now been subjected to all the miseries of a siege procras- 
tinated for nearly twelve months ^ ; the band of foreign vaga- 
bondage, by which almost alone garrisoned and domineered, 
alternately engaged in combating the enemy in the field, or 

{blundering the peacefully inclined citizens at home ; martial 
aw in permanence, and military execution the order of the 
day, as the guillotine in other times of blood and violence i 

« Now nearly two year8.«-*£d. PoL Rev. 



BUBNOS AYRBS — MOHTB VIBBO. 281 

the whole territory of the republic a wild desert of devastation 
and desolation-— one blaze of incendiarism — successively over- 
ran, pursuing or pursued, by the fiercely contending guerillas 
of one party or the other, so that in this guerra a cuchillo the 
cultivated estancias and the guiltless estandero tillers of the 
soil that escaped the sword, uie spoiler, the firebrand on the 
one side, are proscribed, pillaged and persecuted to the death 
on the other ; but, I am bound to say, most ferociously by the 
desperate faction of Monte Video. This is no sombre fancy 
sketch of mine, my Lord ; it is now all red, and rife, and 
reeking with realUy on the vast plains enclosed by the Uru- 
guay, from the outskirts of Monte Video to El Cuarey." 

Mr. Mallalieu then enters upon the grave question of the 
policy which this country ought to pursue in this quarter of the 
globe, and his observations are so well put, and so sensible in 
themselves, that we quote the passage at some length : — 

*' It is notorious^ my Lord, that an extraordinary disaccord- 
ance has existed, would seem to exist still, betwixt the func- 
tionaries purely diplomatic and the commander of her Ma- 
jesty's naval forces in the River Plate, who, with his attri- 
butes as such, has exercised the functions of diplomacy. 
From this disaccord most grave inconveniences and discredit 
have resulted to British interests. This singular introduction 
of the military element into the civil or diplomatic service in 
that quarter of Spanish America, I cannot but consider of very 

Suestionable import. I shall content myself with observing, 
lat it has led undoubtedly to great embarrassments and con- 
fusion ; for betwixt the sayings and doings of Mr. Mandeville, 
British minister, and Commodore Purvis, British commander, 
in the Rivet Plate, the differences are irreconcileable. The 
mission to protect British subjects and property still leaves 
great latitude to the action of the naval commander, within the 
circle of his former prejudices. It may, indeed, be feared lest 
the continuance of bis presence in the ports of La Plata should 
have the effect of confirming his errors, and of embarrassing 
more and more the political and commercial relations between 
that country and England, instead of promoting the increase of 
friendly feelings and relations. 

" I cannot think that it should be British policy to raise up, 
at the extremity of South America, another Texas, like that by 
which Mexico has been dismembered in the north and weak- 
ened, all to the profit of the United States. For the question 
of Monte Video nas in truth all the elements of a new Texas 
about it. It would be a farce to regard the fraction of a native 
population in the city of Monte Video as the incarnate embo- 
diment of the Republic of the Uruguay. . Out of a population 
of some 22,000 or 23,000, the number of native residents does 
not exceed 4,000 ; they ar^ powerless, whatever their disposi- 
tioof in the faoe and amidst tbf overwhehning numbers of itt* 
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trusiye foreign people. I gather from sources entitled to credit 
that the population may be thus classed : — 

Orientalcs, or native-born inliabitants .... 4«000 
AigentinoSy being Unitarian emigrants and other citizens of 

the Argentine federation 1,000 

Btzcainos, or immigrant settlers from the Bixcaino proyioces 

of Old Spain 1,500 

French and Italians 17»000 



" In the Chamber of Deputies, the French inhabitants alone 
are claimed as 17,000. The number of native citizens embo- 
died as troops, and taking part in the defensive operations of 
the sie^, ana therefore representing the extent and strength of 
the national feeling arrayed against Oribe, is less in proportion 
st'dl in the comparison with foreigners. The component parts 
of the combined force may be thus resolved : — 

French and Italians 8,000 

Bizcainos XMM) 

Argon tino Unitarians 300 

Orientates, or natives of Monte Video . 120 

« 

*^ In the petition for aid irom the Fnendi residents, recently 
laid before the Chamber of Deputies, embodying also a strong 
remonstrance against the neutrality observed by the French 
commanders on the station, it is broadly asserted in substance 
that Monte Video is, in fact, a French city and colony, and, as 
such, the protection of France is called for. Your lordship 
will perceive that, in the numerical sense, the assertion is plau«- 
sible enough. It cannot certainly be for the interest or this 
country that a colony of France should be located and in 
oommand of the left bank of the River Plate. It will be 
recollected, that, by a stipulation of the marriage treaty, one 
portion of the dowry of the Princess de Joinville, Da 
FrancisciL of Brazil, consists in a grant of twenty-five leagues 
square of territory in the Brazilian province of Santa Gatha- 
rina» to be selected at the option of the French prince, her 
husband, and stocked with a French colony. Another grant 
of twenly-five leagues square has been conceded to a Belgian 
company for colonization purposes in the same province^ 
We all know that, for all intents and purposes, Belgium and 
Belgian interests are subservient to those of France, and that 
a j^gian is little else than a convertible term for a French 
colony. Now the oriental Republic borders upon Santa 
Catharina, so that Monte Video, a French colony, woald have 
ready communication with the Brazilian province, colonised 
with French and Belgians. Brazil, Buenos Ayres, and 
Paraguay, therefore, would be menaced on the River Plate, 
and on the Parana, in the southern part of South America, 
whilst, at its northern extremity, the empire of Brazil is 
tfardatenedy by the preteniioM and wurpatioiMi of foaMe, to 
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be dismembered of extensive possessions on the left bank of 
the river Amazons. France assumes to stretch the limits of 
French Guiana to the mouth of that great ocean river, 
involving an extent of coast of more than three hundred 
miles, and, in earnest of resolution, did, some fe^r years since, 
take military possession of Macapa, a small island in the lake 
Mapa, immediately contiguous to the mouth of the Amazons. 
Altnough the post, after the passage of various remonstrances 
from Brazil, not unsupported by Uiis country, was at length 
abandoned, the pretension was not ; it is the unsettled subject 
of negotiation stiQ ; one of those, indeed, which remain as a 
record of Lord Castlereagh's unhappy or blundering oTenighis 
of negotiation at the congress of Vienna, where the question 
should and might have been settled, but was not. The claim 
of France has no foundation whatever beyond the misnomer of 
a cape or river, from geographical ignorance in the treaty of 
Utrecht, corrected or remedied, after all, by the general text and 
spirit of the treaty. Baron Humboldt, to whom, as the most 
scientific authority of the age, the disputed question was sub* 
mitted in Paris, somewhere about the year 1819, decided, after 
mature examination, and in a scientific and argumentative ex- 
position^ that the claims of France were untenable. They are 
atiU, however, persevered in. Whilst M. Guizot conducts, or 
his princi[)les preside over, the foreign policy of France, unjust 
and ambitious aggression may be forborne, but the war party, 
^ tout pris, the uneasy opposition spirits of the chambers, have 
already seized and are impregnated with the seductive idea, the 
gmndepem^, d la Nopo/i^n, of a French Texas in Montevideo, 
and a large share in the spoils of an unwieldly tenitorial empire 
like Braza." 

These matters are well deserving consideration, and ought 
to be duly weighed by our statesmen. It appears, by corre^ 
spondence from Buenos Ayres, that the English are getting 
into strong disfavonr, owing to the partiality shown by Com- 
modore Purvis for the Montevideans, and that the French 
have employed all the plausible and taking manners of their 
country to secure the ascendancy. Now that the game of war 
has been played out in Europe, we hope not to be renewed 
in our time, let us not neglect the no less important states of 
South America, if we would maintain our high position 
amongst the nations of the earth. 

Let US' do justice to the character of the illustrious chief of 
the state, who has rescued his country from anarchy ; who has 
'Shewn the greatest respect for Great Britain ; but who prefers 
the happiness of his native land to a popularity which might 
easily oe gained bv yielding to the clamour which has been 
raised agamst him by foreigners. If we must interfere, let it be 
to do justice to the great views which animate him to create a 
power independent of European ascendancy. 
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CONCUSSION.-^PERCUSSION SHELLS.— THE ELEC 
TRIG TELEGRAPH ON THE SOUTH WESTERN 
LINE. 

Gaptain Warner has again adopted the plan of importuning 
government by means of his parliamentary friends, bat the 
publication of the official correspondence has entirely destroyed 
whatever interest the mention of his name formerly created. 
Even his powerful advocate the ** Times" is apparently tired 
of repeating the wonders of the long range, and the invisible 
shell : the only feeling now existing is the surprise at the ex- 
treme skill with which government contrived, whilst itself 
upon the strictest guard, to draw Gapt. Warner into the most 
extravagant assertions. Had he consulted any true friend 
capable of directing him, he would have been advised by all 
means to avoid any lengthened correspondence, in which^ un- 
lettered as he was, he could have had no chance with the skil- 
ful agents of government ; and now the subject is understood, 
the repetition of the foolish and expensive experiment at 
Brighton would but create ridicule. Certainly an exhibition 
of the long range would powerfully excite public interest, 
and with his strong interest, he could, doubtless, again obtain 
the offer he so foolishly rejected of £500, men, and 
ammunition, and no time could be more favourable than 
the present. The recent trials at Portsmouth, with the 
new projectiles, have been most disastrous — concussion and 
percussion shells have experienced nearly the same fate ; still, 
since in this, as in every other research, a long and laborious 
investigation can alone lead to success, we trust that the field 
for these interesting experiments may be even enlarged. To 
government, provided with guns, range, men and ammunition, 
tlie expense is but a few shillings : to inventors, the prepara- 
tory expenses would be ruinous, and by placing the trials under 
the entire charge of an officer, acknowledged by all so skilful 
and considerate as Sir Thomas Hastings, we should be guarded 
effectually against any abuse of this Rberty. The distrust of 
this valuable officer was, perfectlv inexplicable on the part of 
Gapt. Warner, and was clearly the first thing which inspired 
the doubts of Sir R. Peel. Had, during the days of recent 
trial, each invention been his own, Sir Thomas Hastings could 
not have displayed a greater interest, and in giving facilities, 
he was ably seconded by that rising officer, Gommander Lowe. 
The very last person to whom we should have thought objec- 
tion would have been made, is Sir Thomas Hastings, an 
officer honoured, pot only by the Admiralty, but by every one 
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with whom his official duties bring him in contact. Capt. 
Warner will see that, though the inventor of a successful 
concussion shell would have been well rewarded, that had 
Capt. Norton, Col. Dansey, and Mr. Marsh insisted, be- 
fore their trials, on the guarantee of some high reward, 
and the premier and parliament had agreed to it» that they 
would now have been placed in an unpleasant light. All 
have failed. It is true, by bringing prominently forward the 
successful shells, the failure may be glossed over ; but still the 
truth must appear in the official report, that, in despite of every 
favourable circumstance — a day without wind — ^the shells 
fitted but a few minutes before firing — the result has been 
what we have always foretold : there is no certainty. Any of 
the inventors would be puzzled to say what, when fired, the 
next shell would do— explode near the gun — ^not at all — or ex- 
plode as was foretold. 

A review of these interesting experiments will shew the 
truth of the old adage, ^* There is nothing new under the sun.** 
Many years back, an officer named Wilton proposed a shell, 
the fnzee of which was to fire the bursting powder at the 
second blow ; in fact, a *^ concussion*' shell. His arrange- 
ment depended upon a brass wire running through the compo- 
sition, the firing of which would, he calculated, have rendered 
the wire exceedingly brittle, and thus give, at the second blow, 
or what it received at the target. The objection against this 
was the action of the saltpetre on the wire, and its great un- 
certainty when fired. Capt. Norton' suggested the certainly 
very great improvement of making this wire of fusible metal 
— a compound of bismuth lead and tin, melting at the low 
temperature of twenty-one degrees Fahrenheit: by this, the ex- 
plosion of the shell at the second blow was rendered more cer- 
tain ; but we do not clearly see how the defects of Mr. Wilton's' 
shell are otherwise got over : the compound metal must be 
equally liable with Lieut. Wilton's to injury from corrosion of 
the potash ; at short distance, the fuzee must be equally liable 
to be extinguished by the blow, and the explosion half-way, 
which never hardly occurs in Wilton's shell, is possibly 
caused in Capt. Norton's by the want of some more efficient 
support than the metal, when liquid from' heat, can give. 
Still, imperfect as the inventor must admit this shell to be ; 
inferior, as undoubtedly it is at present, to the shells- of the 
service, it is decidedly the best constructed of those fired from 
the Excellent. The percussion shells failed entirely, but still 
the experiment with them was of peculiar interest; the detc^ 
nating ingredients out of the four shells fired exploded twice 
in the passage, and in the other two struck the ship without 
explosion. The blow within the gun was clearly, therefore, of 
a more violent nature than that of the hulk ; yet we are con- 
vinced it will be possible to form a percussion shell, when the 
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inyestigation shall be commenced by a scientific perBOn, who 
shall have, like Capt. Norton or Col. Dansey, sufficient 
authority with the Admiralty or with the Ordnance to obtain 
those frequent opportunities for practice, without which it will 
be impossible to succeed. The experiments with the " per- 
cussion shells" have satisfactorily oemonstrated that in a suc- 
cessful percussion shell, the explosive agent must be formed 
by the blow from the gun and the flight : this is theoretically 
practicable ; several ingredients could be named, but if the 
detonator is introduced, ready formed in the shell, it will 
either explode from the first blow of firing, or not at all. We 
speak, now, of firing from the service guns, for nothing can be 
more dissimilar than the firing at Woolwich with smooth or 
new guns, and the firing from the Excellent with those worn 
firom continual firing. Long and tedious must, however, be the 
course of experiments to carry out such a plan ; failure after 
failure would, probably, tire even the most zealous ofl&cer of 
the service, and at a time when the experiments promised 
most fieivourably, the permission to continue them might be 
withdrawn. 

Some practical idea may be formed of (he blow struck by 
the discharge of eieht pounds of powder, by the tact, that a 
shell, which resistedafallof four hundred feet, could not, thoush 
cased in felt and guarded by wooden guides, lined with felt, 
resist it for a second. The crush fired it, and the shell had 
scarcely left the gun ere it broke, a result which rendered it 
certain that so nearly corresponding are the two blows from 
the gun, and the resistance of striking the mark at two thousand 
yards, that no known percussion agent could be available. It 
IS, indeed, probable, that at three thousand yardii the blow from 
the explosion of the powder is actually the greater of the two. 
These are facts which Capt. Warner should consider: the 
blow to project his missile nine thousand yards (the long range) 
would be tm*fold that with which the explosive projectile would 
strike, and it is a mistake to believe the explosion from 
powder is merely a pushing force ; it is a direct blow : the 
limbs of those who have, unfortunately, stood before the gun 
when fired, are not pushed aside ; they are struck as if the gun 
had been loaded-^the limbs are shattered and torn away. The 
other concussion shells were those of Col« Dansey and Mr. 
Marsh. The fact of Lieut. Wilton having first suggested 
the plan, and a model having been deposited in the arsenal, 
had apparently removed all scruple from the committee, in 
endeavouring, with Capt. Norton, to render perfect this 
certainly Wuton's system ; but the success has been of a most 
mediocre character: uncertain as are the shells of Capt. 
Norton, placed in competition with those of Col. Dansey's, they 
appear to great advantage ; they are uncertain, but those of 
Col. Dansey appear as certain not to succeed : indeed, the shell 
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of Wilton's would appear preferable. One of these shells fired 
the Swiftsure : the other inventor is Mr. Marsh, a chemist of 
considerable eminence, whose test for arsenic is now so univer- 
sally adopted, for its extreme simplicity and delicacy; and it is 
no slight praise that the first chemists on the continent have 
been unsuccessful in their attempts to simplify or improve it. 
Mr. Marsh has made the shells ot Wilton theoretically perfect : 
to avoid the corrosion of the saltpetre, he has made use of the 
marine glue ; there would be still the objection, that on ser- 
vice, the heat of the tropics would soften it, or the cold of the 
northern regions render it brittle. We do not know how Mr. 
Marsh proposes to overcome this difiiculty, which the inge- 
nious inventor, Mr. Jefferys, could only meet, by having eight 
difierent kinds of glue, varying in softness; however perfect 
the theory appeared, the practice appeared to us fatal to it. 
The shells, which answered perfectly at Woolwich, failed, in a 
very great proportion, at Portsmouth, and as the short fusee 
would, without the invention, fire the shell, it must be difficult 
to tell in what proportions the shells of either of the inventors 
answer ; even when exploding on board, they are registered 
by their inventors as successful. 

The great naval port is now connected with London not 
only by that excellent line of railway, the South Western, 
but bv the electric telegraph communicating with London 
in a lew seconds, it is no small national advantage we de- 
rive from this railway, that a few seconds would now cause 
the concentration of our force upon this important point. 
The ele<;tric telegraph of Professor Wheatstone and Mr. 
Cooke has been the one selected by Government, on the valu- 
able opinion of Mr. Faraday and Colonel Pasley, as the most 
practicable of any yet submitted to the public. The printing 
telegraph of Mr. Bain, which registered its signals, was not 
approved; the Commissioners finding that time was lost in 
transmitting the signals, and that the apparatus would be likely, 
from its complicated nature to become deranged, preferred the 
extremely simple and effectual telegraph now on the line, and 
nothing can certainly be more simple. The fact of electric cur- 
rents ^fleeting magnetised needles has been long known, and 
on this the telegraph entirely depends. One needle is deflected 
by the electric current from right to left once, and constitutes A. ; 
deflected twice, constitutes B. ; three times, C. By varying its 
deflection from left to right, three other letters are formed. 
By the like deflections of a second needle six other letters are 
formed. By the simple variations of the two moving together, 
the remainder of the alphabet is easily made up. This is nearly 
the first telegraph that was suggested in 1760, and from its 
extreme simplicity has justly retained a preference over the 
costly and elaborate systems of Professors Morse and Bain ; and 
the only improvement the last half-century has made, would 
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appear to be the fact of the earth being able to conduct the 
back current, and thus the number of wires is reduced. The 
electricity is generated by the battery of Mr. Smee's amalga- 
mated zinc and platinized silver, charged with sulphuric acid and 
diluted with nine parts of water ; as it is requisite to move the 
needles with some degree of energy, care is taken to have an 
ample power; thirty jars formed the battery at the station, 
for the electro-magnet was not in use ; however beautiful the 
theory of this apparatus was in practice, we believe that there 
is not sufficient power to depend upon it: it is still, however, 
retained to be applied in case, from any accident, the battery 
should not be available. The trouble of keeping a battery 
charged has been very much exaggerated; when care is 
taken to amalgamate the zinc well, one of Smee's batteries will 
keep charged for six weeks, at an expense not exceeding a few 
pence. The intensity of the battery used on the South Western 
line is greater than would be required in theory, but during the 
damp weather this excess of power must be particularly useful. 
Signab are transmitted, of course, instantaneously. We wit- 
nessed a strong proof of this : a person, while we were watch- 
ing the telegraph, touched incautiously the handle. The alarm 
struck, and was answered so immediately from London as to 
resemble the second beat of a clock. It is possible that the 
electro-magnetic telegraph of Professor Wheatstone may not 
receive a fair chance; for being the joint telegraph, Mr. Uooke 
would naturally select a power which should not be, as the 
electro-magnet is, the exclusive property of another. But the 
opinion of the Commissioner was, we believe, against its want 
of power, and practically speaking, as an intelligent person 
must be engaged to work it, the necessity of a battery re* 
quiring charging only once a month is not worth consideration. 
The Directors of the South Western Railway have given, in the 
kindest manner, every facility to view the extremely interesting 
exhibition this telegraph constitutes; and a resident at 
London could now without difficulty converse with his friend 
at Portsmouth. The rapidity of the railway aopears lost in the 
contemplation of this ingenious adaptation of tne laws of nature 
which the formation of this gigantic undertaking, and the 
liberality of the Directors have given Mr. Cooke the power of 
using. The wires are coated with zinc by Mr. Patteson's pro- 
cess, which appears to have greatly protected diem from 
oxidization. 

We owe a debt of gratitude to the Directors for the facilities 
they gave us of witnessing the recent trials of the percussion 
shells at Portsmouth. 
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ON THE MINERAL WATERS OF THE BAY OF 

NAPLES. 

'A LOFTT secondary chain of mountains, sent off from the 
central ridge of the Appenines, and running in a direction 
nearly east and west, enters the Mediterranean about sixteen 
miles south of Naples, and proceeding in a straight line for 
eighteen or twenty miles, terminates in the bold promontory 
ofMinerya. This mountain ridge constitutes the southern 
boundary of the Bay of Naples. Its geological formation 
allies it to the limestone of the Appenines, while it exhibits 
aome striking specimens of volcanic rocks, although it has 
b^n generally and erroneously supposed to be entirely desti- 
tute of them* The whole Peninsula abounds with the beautiful 
scenery peculiar to the limestone formation. It is hollowed 
oat into lovely bays, and upland mountain valleys, abounding 
in the luxuriant vegetation of one of the finest climates in the 
world. On either side it is covered with picturesque towns 
and villages, several of which are historically remarkable. 
Bat with these we have nothing to do at present, except in so 
far as they are connected with our immediate subject. Nearly 
in the centre of the north side of the peninsula there is a very 
remarkable table land, rising eighty or a hundred feet out of 
the sea, and of considerable extent. It consists of aa upraised 
bed of lava, of very ancient origin, filling up a natural in- 
dentation of the coast, and on it is built the town of Sorrento, 
the birth-place of Tasso. 

A little further west is situated the town of Vico, not far 
from which the cuttings for the road have exposed some fine 
sections of tufa rock, lying as it were on the steep mountain- 
side, and united closely to the limestone. These masses of 
tufa appear to be of great extent, and have the same general 
appearance as those in the neighbourhood of Naples. 

At the south-eastern angle of the Bay lies Uastellamare, 
directly under the lofty and precipitous side of Mount St. Mi- 
chele. It nearly covers the site where Stabia once stood, memo- 
rable as the spot where the elder Pliny met his death during 
the great eruption of Vesuvius in the year 79. From this 
point the coast turns northward, and it is here that the ex- 
tensive volcanic formation of the campania joins the limestone 
of the peninsula. The proper boundary of the Bay, in this 
direction, is the last slope of Vesuvius, whose graceful out- 
line, so characteristic of volcanic mountains, dips on the 
western side into the waters of the Mediterranean, and on all 
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others into the level of the wide plain which extends to the 
Appenines. The frequent floods of lava which have flowed 
from the mountain into the sea have formed a distinct strati- 
fication, consisting of alternate layers of hard blue rock, and 
fawn-coloured tufa, proceeding from the consolidation of 
clouds of ashes which have accompanied great eruptions. The 
excavations for a railway pass through these for eight or ten 
miles, and have disclosed a series of the most interesting sec- 
tions, in their kind altogether unique. The resemblance of 
the compact lava to blue limestone, and the tufa to sandstone, 
would have afforded strong arguments, in the days of Plutonic 
cosmogony, for the exclusive agency of heat in the arrangement 
of the crust of the earth. The north side of the Bay consists 
entirely of hills of tufa, extending from the city of Naples, by 
Puzzuoli and the seat of ancient Baia, as far as the promontory 
of Misenum. Through one of these hills is tunnelled the an- 
cient grotto of Pausilippo, a vast excavation, if we consider 
ihe early times in whicn it was executed. The whole district 
was once the seat of active volcanic force, and even in com- 

faratively modern times violent eruptions have taken place, 
n the early part of the sixteenth century the Monte Nuovo 
was thrown up in one night, and the ancient Lucrim Lake 
nearly swept away. Embosomed among the tufa hills are 
some fine extinct craters, now occupied by lakes, and wooded 
down to the water's edge. Lake Avernus is one of these, 
which received its name from the deadly influence of its exha- 
lations upon the feathered tribes that swept over its surface. 
The Lago d'Agnano, another crater, presents some beautiful 

Eoints of scenery ; while at no great distance from it, the 
ardly extinguished Solfaterra taints the air with its poisonous 
fumes. Of the magnificence of the Baia no vestige remains. 
Time and external violence, but above all the ravages of earth- 
quakes, have swept it from the face of the earth. 2 
Crossing the sea, we find the Islands of Ischia and Procida, - 
bounding the Bay to the west ; the former of which consists 
entirely of volcanic rocks. The whole circuit may thus be . ^ 
said to belong to the modem igneous formations, and the ? 
circumstance is doubtless the reason why a greater number of ^ 
mineral springs exist around the Bay of Naples than can be ^ 
found in any other district of country in the world. Some of ^ 
these are unique in character, for not only are these sources ^ 
of water, but also of vapours and gases, and they are nearly ^ 
all used in the treatment of disease. The springs are bv no ^ 
means equally distributed over the region we have described, ^ 
but are much more numerous in some localities than in others. S 
By far the greater part of them have undergone no chemical ^ 
analysis, or at best only an imperfect one, so that our know- ^ 
ledge of them is confined chieHy to their physical and medi- [i 
cinal qualities. The watering-place of Castellamare» with '* 
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which we shall begin our sketch, is a yery agreeable summer 
residence. The ridge of Mount St. Michele rises like a green 
wall behind it, to the height of several thousand feet, so as to 
nrotect the whole angle of the Bay, for several hours daily, 
from the fierce sunshine of the summer months; while its 
northern aspect throws it open to the cooling breezes from the 
Appenines and from the sea. In the immediate neighbourhood 
diere are no fewer than twelve mineral springs, which are 
chiefly saline,' acidulous, and chalybeate. They are as fol- 
lows : — 
Acqua Ferrata, temp, 64 deg. F. ; chalybeate. 
Acqua Rossa, temp. 64 deg. F. ; chalybeate. 
Acqua Speccata, temp. 64 deg. F. 
Acqua Rogna, tempt 64 deg. F. 
Acqua Contra la Tinea. 
Acqua Ferrate de PauUo, saline ingredients in a pint, 

40.579 grains, temp. 65 deg. F. ; chalybeate. 
Acqua Ferrata Nova, saline ingredients in a pint, 40.246 

grains ; temp. 65 deg. F. ; chalybeate. 
Acqua Salfuera Ferrata, salts in a pint, 58.643 grains ; 

temp. 65 deg. F. ; sulphureous and chalybeate. 
Acqua Acidolo, salts in a pint, 16.821 grains; temp. 64 deg. 

F.; acidulous. 
Acqua Media, (two springs,) salts in a pint, 41 .493 ; temp. 

64t deg. F. ; acidulous. 
Acqua Sol del Muraglione, salts in a pint, 70.55 ; temp. 

67 de^. F. ; acidulous. 
Acqua I^ova del Muraglione, salts in a pint,. 73.658 ; temp. 

67 deg. F. ; acidulous. 
All these waters flow from the secondary limestone near its 
contact with the volcanic formation, but their temperature 
does not appear to be influenced by the proximity. It is 
deeply to be regretted that their chemical analysis has not 
been made with sufiicient accuracy to permit of a comparison 
being drawn between them and others in the same district of 
coon try. 

Proceeding northward, the only mineral spring we meet 
with, flowing from Vesuvius, is at Torre del Annuuziata. It 
is the Acqua Vesuviana, which escapes from a tufa roek, with 
a temperature of 90 deg. Fah^,. and it contains grains 39.431 
of saline ingredients in the- pint. The volcanic formations are 
all recent, and 'this solitany sprine contrasts in a striking 
manner with the great number which flow from similar rocks 
in the opposite volcanic Island of Ischia. An interval of 
several miies in extent occurs before we again meet with 
mineral springs. There is not one along the whole western 
side of Vesuvius, nor in the eastern half of Naples. The 
city is built upon the older tufa formation, of which a section 
has recently been afforded by an artesian well. The boring 
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Westward of Naples is Puzzuoli, ia the neighbourhood of 
which are several remarkable springs. The first of these we 
shall mention is the Bagnuoli, which contains an extraordi- 
nary number of ingredients, not the least singular of which is 
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traversed sixty yards of yellow tufa, it then pierced a mj 
tuisL of a much older date, and at the depth of 108 yards it 
reached the marine formations and sands interspersed with 
small fragments of pumice. The temperature increased yenr 
slowly in the descent, which marks the absence of active vol- 
canic agency under that part of the Bay. The water obtamed 
from the wells in this rock is in general not very good. 

The sea line of Naples is divided into two parts by a tufa 
hill about 100 feet nigh, which comes close down to the 
water's edge, and a detached fragment of it extends into the 
Bav, and sustains the ancient Castel d'Uovo. This district is 
called St. Lucia, and contains two mineral springs ; they are 
close to the sea, and escape at or near its level, ana are 
resorted to by numbers of invalids during the summer months. 
The following is their analysis : — 

Acqua Solfuera, temp. o4.4 deg. F. ; specific gravity less 
than distilled water. { 

Gaseous Contents. Cubic Inches in a Pint. 

Carbonic acid 6.47 

Sulphuretted hydrogen 99 

6.46 
Saline Contents. Grains in a Pint 

Sulphate of soda 0.013 

Muriate of soda 0.060 

Carbonate of soda 0.060 

Carbonate of lime 0.063 

Silica trace 

Oxyde of iron trace 

Oxyde of manganese trace 

0.171 
Acqua Ferrata, temp. 68 deg. F.; specific gravity, 1002; 
gaseous contents, carbonic acid, 6.966 cubic inches in a 
pint. 

Sah'ne Contents. Grains in a Pint 

Muriate of soda 0.930 

Carbonate of soda 0.076 

Carbonate of lime 0,066 

Silica trace 

Carbonate of iron 0.046 

Carbonate of magnesia 0.001 

Iodine trace 
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alnmina. It is found onlj in one other locality, at Toplitz, 
bnt in much smaller quantity. 

Acqna Bagnnoli, temp. 107 deg. F. ; specific gravity, 
1004.6. 

Gaseons Contents. Cubic Inches in a Pint. 

Carbonic acid 2.902 

Azote 0.378 

Oxygen 0.002 

3.282 

Salme Contents. Grains in a Pint. 

Sulphate of soda 6.1742 

Muriate of soda 10.7640 

Bicarbonate of «oda 3.3400 

Bicarbonate of potass 0.8126 

Silicate of potass 1.1260 

Bicarbonate of lime 1.2487 

Muriate of lime 0.8750 

Bicarbonate of magnesia 0.2619 

Sulphate of magnesia 0.6486 

Alumina 3.6000 

Bicarbonate of alumina 0.6626 

Sulphate of alumina 21 .9600 

Bicarbonate of iron 0.0044 

Bicarbonate of manganese .... a trace 

66.2768 
On the hill aboye Puzzuoli is the Solfaterra, a volcanic 
crater which has been only once in a state of activity within 
the historic period, although it has frequently evinced signs of 
disquietude, and does so at the present time. Its floor is hori- 
zontal, and consists of a bed ot sulphur, which is dug up and 
purified on the spot. There are vents through the crust by 
which there is a constant escape of steam, used to supply heat 
in certain rude chemical manufactures carried on close to 
them. The neighbourhood of this crater has a powerful in- 
fluence on the mineral waters which escape from tne hill. The 
most characteristic of these is the Acqua Pisciarelli, whose 
chemical constitution connects it closely with the volcanic 

Eroducts of the crater itself, as the following analysis will 
e suflicient to prove : — 

Acqua Pisciarelli, temp. 166 dee. P.; gaseous contents, 
sulphuretted hydrogen, 4.01 cubic inches in a pint. 

Saline Contents. Grains in a Pint. 

Sulphurous and sulphuric acid .... 7.323 

Sulphate of lime 12.440 

Sulphate of iron 6.126 

26.889 
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At Puzzuoli are situated the well-known remainfl of the 
Temple of Jupiter Serapis, a remarkahle monument in a geo- 
logical point of view, from the indubitable evidence it affords 
of the fact that the whole of the adjacent sea-shore has been 
submerged for ages beneath the waves, and then raised to its 
present position. This temple appears to have been famous 
at the time of its early history for the mineral waters which 
still flow from the rock immediately behind it. There is, 
indeed, no distinct mention made of any of them by name, bat 
from a passage in the thirty-first book of Pliny they appear to 
be identical with the springs which were discovered near 
Cicero's villa, which stood behind the temple. Should such 
be the case, we should have a singular instance of mineral 
waters still retaining their locality, as well as their properties, 
after a great geological catastrophe which buried their points 
of exit below the level of the sea. At the present day these 
springs are resorted to for . the cure of a variety of diseases, 
and in some they are said to be highly useful. The waters 
flow slowly from the tu£a rock, and are received into cavities 
undemeatn arches of ancient masonry. They are four in 
number, although two of them evidently proceed from the 
same source, but having different exits. 

1. & 2. Acqua Antro, and Acqua del Machlno; temp. 106 
deg. F.; specific gravity, 1004.6. 

Saline Contents. Grains in a Pint 

Sulphate of soda 4.516 

Sulphate of lime 0.250 

Muriate of soda . 9.567 

Carbonate of soda 11.225 

Carrbonate of magnesia 2.990 

Carbonate of iron 0.630 

Silica 0.060 



29.138 



3. Acqua Dei Lipposi; temp. 90 deg. F.; specific gravity, 
1004.6; gaseous contents, 9.14 cubic inches in a pint. 

Saline Contents. Grains in a Pint 

Muriate of soda 24.716 

Carbonate of soda 10.690 

Carbonate of lime 1.116 

Carbonate of magnesia 1.860 

Silica 2.126 



40.506 



4. Acqua Media, temp. 90 deg. F.; specific gravity* 1004.6; 
gaseous contents, carbonic acid, 6.20 cubic inches in 



a pmt. 
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Saline Contepti. Giains in a Pint 

Muriate of soda 18.149 

Carbonate of soda 2.495 

Carbonate of lime 1.125 

Carbonate of magnesia 1 .960 

Silica 1.167 



24.896 

The Acana Dei Lipposi, as its name implies, is employed itt 
diseases of the eye, and with good effect in certain cases ; and 
the account of Pliny to which we hare referred describes the 
mineral waters near Cicero's yilla as '* fontes calidi perqu&m 
salubres oculis, celebrati carmine Laurea Tullii ;" m whose 
verse there occur the following lines :-^ 

Hie etiam apparent lymphs non ante repertee, 
Languida qus infuso lumina rore levant : 
Nimirum locus ipse sui Ciceronis honori 
Hoc dedit, hac fontes cum patefecit ope. 
Ut, quoniam totum legitur sine fine per orbem, 
Sint plures oculis qun medeantur aquse. 

This description, in conjunction with the fact that the ruins of 
Cicero's villa are not far from the present sources, appear> to 
prove their identity. 

At a short distance from the waters of the temple, there is 
another spring a good deal resorted to, the 

Acqua Sabveni Homini ; temp. 103 deg. F.; specific gra- 
vity, 10.10; gaseous contents, carlM>nic acid gas, 914 
cubic inches in a pint. ' 

Saline Contents. Grains in a Pint 

Muriate of soda 44.566 

Muriate of lime 5.263 

Muriate of magnesia 5.149 

Carbonate of magnesia 0.600 

Carbonate of lime 0.700 

Carbonate of iron 0.700 

56.978 

Not far from Puzzuoli is the Lago d' A^eno already alluded 
to. It is an extinct crater, with a lake in the bottom of it, 
and has given no signs of eruption within the historic period. 
It was once the property of LucuUus, who built a magnificent 
villa on its banks, and it is now a royal park and chace. 
On its banks, close to the water's edge, are situated three re- 
markable sources, two of gas and one of vapour. The Grotto 
del Cane has been long known as an interesting natural phe- 
nomenon. It is an excavation like a small cellar cut out of 
the tnh rock which forms the wall of the crater, and the floor 
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is sunk about a foot below the level of the doorway. This 
depression of the floor is constantly filled with carbonic acid 
gas, which flows into it in great quantity from the rock. 
A lighted torch bums freely in any part of the excavation ex- 
cept dose to the floor where it is instantly extinguished ; and 
its smoke floats on the surface so as to show the neight of the 
gas, and flows with the current out at the door step and down 
me declivity. Of the cruel experiments on dogs, from Vhich 
the grotto takes its name, we shall say nothing, except to de- 

Srecate the idle and senseless curiosity of travellers wnich can 
nd any gratification in the sufferings of dumb animals. 
A little further up the hill there is another grotto, which 
was erected about a dozen years ago over a spring, if we may 
use the term, of ammoniacal gas, discoverea accidentally ia 
digging the foundations of a hunting lodge. The gas flows 
into a trench, about a yard deep, which has been arched over 
to prevent escape, ana it is not a little singular that it occu- 
pies the trench and never rises to the upper part oC the build- 
mg, contrary to what its specific gravity would lead us to ex- 
pect. Thie gas is not, of course, pure ammonia, but is in all 
probability in combination with carbonic acid, although the 
point has not yet been determined. 

The experiment with the lighted torch gives the same result 
as in the Grotto del Cane, and animals plunged into the gas 
are almost immediately sufibcated with evidences of great pain. 
The ammoniacal grotto is a favourite resort of persons labour- 
ing under diseases of the eve ; and numerous cases are related 
ofits efficacy in chronic^ mflammatory, and amaurotic affec- 
tions. The patient immerses his face in the vapour, or laves 
it over bis eyes with the hands. The gas, no doubt, proceeds 
from volcanic action deep in the bowels of the eartn. Am- 
monia is almost continuallv evolved from Vesuvius, and com- 
bining with muriatic acidj which is also a constant product, 
it is deposited in crevices of the lava, in white chrystalline' 
masses, which are gathered and sold by the peasantry of the 
mountain. 

• • • » . 

The Stufa di San Germano is a natural vapour bath in the 
immediate vicinity of the gaseous springs, and close to the 
ruins of the villa of Lucullus. The steam flows from the tufa 
rock in considerable quantity, and the temperature of the bath 
is 160 deg. Fah. It is protected by proper buildings, and is 
employed in gouty and rheumatic cases. 

Leaving the beautiful little lake and proceeding further 
westward, we find no mineral springs or any consequence. 
Before the earth opened and threw up the Monte Nova, there 
were several which were much resorted to; but the town 
where they existed was totally destroyed, and they too have 
disappeared. On the banks of the lake Avernus there is a 
tunnel called the Grotto of the Sybil, which contains apart- 
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ments that appear to have been formerly used as baths ; but 
they have long ceased to attract attention. 

Arriving at the once beautiful shores of Baia, we find a curious 
vapour^bath, directly under the site of the Palace of Nero, to 
which in all probability it belonged. Close to the sea-shore 
there is a section of tufa, and a few feet above the road there 
is a door cut that leads to a little chamber, from which there 
is a long passage in the rock, directly away from the sea, at 
first horizontal, and then descending to the sea level, where it 
ends abruptly, and the floor is covered to some depth with salt 
water. Tne temperature of the excavation is 180 deg. Fah. 
There is not much escape of vapour, but the beat is over- 
powering. The bath is not now used except as a matter of 
curiosity. Tlie guide who accompanies the visitor takes a 
small bucket containing an eeg or two in bis hand : he de- 
scends as quickly as possible by the light of a torch, plunges 
the bucket into the water, and makes his escape with all 
speed. The eggs are found fully cooked on arriving in the 
open air. 

It is singular how little the phenomena of nature vary from 
age to age. For even along this line of coast, which is remark- 
able above all others for the geological revolutions it has under- 
gone, we find its water springs bearing the same characters 
which they did eighteen nundred years ago. Perhaps no ge- 
neral description would be more applicable to their present 
state than that of Pliny. Of mineral waters he writes :-— 
'^ Nusquam tamen largiAs qu^m in Baiano Sinu, nee pluribus 
Auxiliandi generibus, alice sulphuris, alies aluminis, alias 
salis, alise nitri, alisB bituminis, nonnallse etiam acida, salsave 
mistura. Vapore quoque ipso aliau® prosunt. Tantaque ei 
est vis : ut balineas calefacient, ac fri^idam etiam in soliis fer- 
vere cogant, quse in Baiano Possidoniss vocantur, nomine ac- 
cepto 4 Claudii' Ccesaris liberto. Obsonia quoque percoquunt. 
Vaporant et in mari ipso, quee Licinii Crassi fuere : mediosque 
inter fluctus existit aliquid valetudini salutare. Jam ee- 
neratim nervis prosunt, pedibusve, aut coxendicibus, alisB 
laxatis fractisve. Inaniunt alios. Sanant ulcera. Capiti 
aaribusque privatim medentur : oculis vero Ciceronians."* 

The preceding analyses show that almost every variety men- 
tioned by Pliny is still to be recognized ; and they are all even 
now resorted to for the cure of the same kind of diseases. 

MIMEBAL WATBBS OF ISCHIA. 

The island of Ischia is about eighteen miles in circumference, 
and consists entirely of lavas and tufas. It is a slumbering 
volcano, whicb may at any time break out into eruption, and 
this circumstance impresses a peculiar character on its mineral 

• PliDy Hist. Nat. lib. xzxi. 
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waters. They are all saline or alcaline, and have a remarkably 
high temperature, while they are in greater number than any 
where else. The island is much resorted to on account of its 
warm and vapour baths, and has an hospital for invalids sent 
from Naples. 
The following table will give a general idea of their nature : 

Name. Saline Go&teiiti in a Pint. T eiup e iatu re. 

Acqua Pontana .... 94 deg. F. 

„ Fomello . • • • — — 138 „ 

9, Castiglione.. 69.187 grains 167 „ 

„ Gurgitello.. 40.609 „ 158 „ 

„ Cappone .. 39.322 „ 98 „ 

„ derOcchio 23.791 „ 100 „ 

„ Sperma Polastra 180 „ 

„ Delia CoUata 179 „ 

„ Cociva .... 190 „ 

„ Sinigalla .. 146 „ 

„ Ferrata .... 

„ Bagni d'Oro _ 150 „ 

„ DiKivaz .. 178 „ 

„ DiTamboro 210 „ 

,» Delia Rita 24.216 „ 168 ,, 

„ De Verde.. 178 „ 

,,. Santa Restituta 126.625 „ 122 „ 

^, San Montana 131 ,, 

,, Francesco Imo 36.692 .„ 113 „ 

„ Citara 32.269 ^ 126 „ 

„ Olmitello 94.000 „ 112 ,, 

„ Petrelli 206 „ 

„ Nitrioli 4.106 „ 86 „ 

, , I sabella de Bour- 

; bpne 31.770 „ 107 „ 

., Capitello 48.469 „ '162 ., 

SiruFE OR Vapour Baths. 

* Acqua San Lorenzo .. ■ 136 „ 

„ Caccinto ' 160 „ 

'■ „ Testaccio 120 „ 

,, Castiglione .... 120 „ 

So large a number of hot springs bespeaks , the presence of 
an extensive beating cause not &r from the surface, and there 
are some curious facts, which prove that it stretches even under 
the waters of the o&efti^ It is dot an unusual way of surpris- 
ing visitors for a fisherman to take a hot stone from beneath 
the water. He scrapes up the sand for a few inches in depth^ 
and lifts the stone from amongst it. The catching and cook- 
ing fish is also practised nearly on the same spot. A trough is 
hollowed in the sand close to the edge of the sea: the bottom ofit is 
sufficiently hot to rabe the temperaiure of the infiltrated water 
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nearly to tbe boiling point, and the fish is then put into it. 
At the particular part of the coast where this can be done, 
there is, no doubt, a great mass of hot lava below the bed of the 
sea. It is not uncommon for such masses to retain a red heat 
in the open air for many years. One of those in Ischia is said, 
by M. Dolomieu, to have emitted fumes above 450 years after 
it flowed from the mountain. 

The whole subject of the mineral springs of the Bay of 
Naples is replete with interest. We have seen that they exist 
in volcanic formations of every age, as well as in the secondary 
limestone. A thorough investigation of them would have an 
important bearing on many points of geology and natural 
chemistry ; but unfortunately Naples is not the place where 
such inquiries are likely to be undertaken. 



.DWELLINGS. OF THE POOR. 

Ws have in this number, the satisfaction of calling public 
attention to a short prospectus, and the plans of tbe '* Metror 
politan Association for improving the Dwellings of the Indus- 
trious Classes," with a capital of 100,000/., in 4000 shares 
at 25/. each, the interest on which is very properly limited 
b^ Royal Charter. The benevolent intention of this asso- 
ciation, though different in the mode of its operation, is iden- 
tical with that of the various societies for affording shelter and 
relief to the houseless and destitute poor ; the object of the 
latter being to relieve existing suffering, that of the association 
being to place a check upon its recurrence. The efforts of 
charity may relieve the suffering of those who have no other 
trust, who know not of a parent and a friend that watches over 
all, who have no means, who have no power bodily or mental 
to help then\selves ; and who can say that such efforts do not 
reflect the highest honour upon those who make them, yet expe- 
rience unhappily proves that, the more extensive the supply 
of purely gratuitous relief, the more craving become the claims 
upon its fupds ; it may relieve the destitution, but it does not 
tend to check improvidence or even the less culpable sources 
of evil. 

Surround a man with misery, filth, and discomfort of every 
kind, and who can wonder that he flies to the beer shop or the 
gin palace, to obtain a temporary forgetfulness of his wretched- 
ness. Place him in the midst of a pestilential atmosphere, and 
you make him the victim of disease ; here then, are two fruitful 
sources of his gradual degradation and ultimate destitution. 
Will the benevolent rest contented with alleviating the suffering 
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caused by these poisonous influences, and neglect to apply the 
antidote which may in the course of time eradicate the poison 
itself. 

We are glad, therefore, to call the attention of our readers to 
the plan proposed as a remedy, and request them to bear in 
mind, that the main object of the association is to give the 
working man that amount of comfort and cleanliness in his 
habitation to which the rent he pays entitles him, no gift is tn- 
tentled, whatever he enjoys he is to pay the full value for, but 
no more ; he is to feel the comfort and the worth of his own in- 
dependence, he is not to be placed in a position equally de- 
structive to his moral and physical powers, in order that hie 
fellow man may roll in wealtn through the medium of his de^ 
gradation. It is notorious that enormous profits are obtained 
from the occupation of the most wretched dwellings; who 
then can doubt, that by judicious management a moderate 
return may be secured m>m the occupancy of much superior 
accommodations, and this return will be limited by Royal 
Charter. 

The plan is simple, and likely to be productive of the most 
beneficial consequences ; whether it be considered a prepara- 
tion for, or an auxiliary to, sanatory legislation, it is equidly 
valuable. It is, in fact, calculated to work, by the most graduu 
means, a revolution in the physical condition of the working 
classes. When once its practicability has been shewn by ex- 
periment, and its advantages felt, the example set in the metro- 
polis will be copied in every large town in the kingdom. There 
18 a peculiar reason, at the present time, why some such plan 
should, with all convenient speed, be put in operation in Lon- 
don. We are every day opening new streets, tnrough districts 
inhabited by the poorer classes ; we are knocking down by 
scores the tenements in which they have hitherto found shelter, 
in order to build houses for those who have wealth. What be- 
comes of the population thus dislodged ? They are driven into 
other unhealtny localities, where they compete tor the miserable 
abodes still accessible, and aggravate all the evils previously 
existing. Our metropolitan improvements are, therefore, no 
improvements, so far as the poorer population is concerned ; St. 
Giles's IS at this moment in process of being opened by new 
streets, and the wholesomeness of the region will, no doubt, be 
improved ; but the improvement will be effected b^ driving 
many hundreds away, to abodes as close, filthy, and infectious 
as those which have iust been pulled down. 

A metropolitan society for improved dwellings for the indus- 
trious classes has not, therefore, appeared until it was much 
needed, and its importance at the present time will be felt by 
all who take the least interest in the welfare of the working 
classes. 

We have never seen any scheme of a benevolent nature more 
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likely to attain extenaiye good, and the excellent and distin- 
guished persons under whose sanction it comes before the pub- 
lic, will, we have no doubt, before long, enjoy the satisfaction 
of seeing it completely successful. 



EARTHQUAKES, 



TO THE EDITOR OP THE POLYTECHNIC REVIEW. 

Sir, — Having published at different periods, views on the 
origin and causes of the Comrie earthquakes, I trust you will 
be so kind as to give the following brief harrative bf the results 
of my investigations into the phenomena of earthquakes a 
place in your valuable Journal : — 

Having, in 1839, undertaken the investigation of the pheno- 
mena of the Comrie earthquakes, under the great advantage of 
residing at Comrie, — I may here observe, but under every dis- 
advantage inseparable from humble life — but my two greatest 
difficulties arise from the fact that I have no practical know- 
ledge of electricity, consequently I may have misunderstood 
Sir H. Davy and Mr. Crosse, from whose labours I have prin- 
cipally drawn the electrical inferences attendant upon the 
phenomena of earthquakes ; and secondly, from the fact that, the 
views I have propounded are totally at variance with the pre- 
vailing and popular system of geology. Consequently, the 
powerful advocates of this system contend, that the facts from 
which my inferences are deduced, are not the causes of the 
earthquakes but only coincidents ; therefore, they will not 
employ a thoroughly experienced meteorologist to investigate 
the phenomena upon the spot, who alone can satisfactory set 
the question at rest. Should any scientific association think 
the subject of such practical importance as to induce them to 
investigate the subject more tiilly, I will be most happy to give 
them every information in my power. In submitting the fol- 
lowing brief summary on earthquakes to the scientific world in 
general, and to electricians in particular, I trust they will sup- 
port and extend what they see right, and correct and suppress 
what they see wrong ; all I ask is, that they will not be guided 
by any system of geology but by facts alone, consistent with 
the pnenomena observed and eliminated, or viewed as a purely 
organic formula, agreeable to electrical conditions. 

1st. The earthquakes are the effects of an electric discharge 
principle, confinea to the surface stratum of the earth. 

2nd. The electric discharge which produces the Comrie earth- 
quakes originates in the gorge of the Lednoch, about half a 
mile north from the centre of the village of Comrie. 

3rd. The Comrie earthquakes owe their origin to the excava- 
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tioB of the Basalt dike, upon the edge of the river Lednoch, 
in 1787, whereby the dike is charged by highly friction- 
ized water, so as to evolve galvanism, by which the sub- 
jacent ground is charged by an excess of electricity. There 
are other dykes in the gorge that the water, also penetrates, 
so that with the enormous friction of water it may be said that 
there is a compound electrical operation going on in the gorge, 
viz. by the hydra principle of the friction of water, and the 
galvanic principle by the water penetrating the Basalt dikes. 

4th. Most probably in some instances the shock may be pro- 
duced by the change of temperature which so frequently occurs 
at the time of earthquakes, in other instances (perhaps in all) 
it is the effects of the atmospheric electricity, being in the nega- 
tive state, the influence causing the discharge being attraction; 
if not, it must be by some unknown elemental discharge. 

5th. All the dangerous and alarming earthquakes are pre- 
ceded by much wind or rain, or both. I tieed not inform the 
learned that storms of wind and rain occur without being fol- 
lowed by earthquakes, they are rather the exception than the 
rule, 

6th. All the dangerous earthquakes extend farthest and 
severest in the direction of the storms that precede them, 
the quantity of the electricity in the earth being increased 
by the storms communicating atmospheric electricity to the 
earth ; for example, all the dangerous earthquakes in October, 
1839, were preceded by much rain from the north-east, those 
shocks were transmitted much farther and severer in north-east 
directions than in any other direction ; the great shock of 23rd 
October, 1839, was more sensibly felt at Aberdeen than it was 
in the south, in places only one half the distance from Comrie. 
Again, the great shock of the 30th of July, 1841, was preceded 
by a storm of wind from the north-west ; the shock was trans- 
mitted to Helensburgh and Dunoon on the south-west, and to 
Fort William on the north-west, which is double the distance 
that the shock was observed in other directions. At Dun- 
blane, which is only seventeen miles south from Comrie, taking 
the roundabout road, they did not observe the shock that pre- 
ceded it. 

7th. Earthquakes are modified by the quantity and altitude 
of the clouds, and by the quantity of vapour; likewise by the 
degrees of atmospheric pressure : for example, upon the 12th 
of October, 1839, there were five earthquakes, differing in size; 
but when the terrible shock occurred, at 8 p.m., the quantity 
of clouds was much greater, and their altitude lower, than at 
the time of the other shock. Again : upon the 30th of July, 
1841, there were six shocks, differing in size; at the time of 
the dangerous shock, at 2 p.m., the clouds were far greater in 
quantity, and lower in altitude, than at the time of the other 
shock. As for the awful shock of the 23rd of October, 1839, 
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the air was so thick and darik, that it maybe said that the e«rth 
was enveloped in clouds at the time oi the shock. Again : 
npon the 23rd of August, 1843, we had a considerable shock, 
preceded by rariable weather ; at the time of the shock the 
clouds were large and low. Again : upon the 14th of January 
last, we had two of the most considerable shocks that have oc- 
curred since the 10th September, 1841 ; there were no clouds 
at the time of the shocks, but the quantity of vapour in the air 
was great ; it was a day that was ill adapted for distant views 
—the atmosfiheric pressure was remarkably light. T should 
mention that the ground was covered with snow, much of it 
having melted on the preceding day. The above is a fair spe* 
cimen of the earthquakes of Comrie. 

Sth. Earthquakes, that are preceded by wind, are more sen- 
sibly felt upon high ground than those that are preceded by 
rain. 

9th. The intensities of the earthquakes have no reference 
whatever to the quantity or extent of the shocks, but is wholly 
regulated by the dryness of the atmosphere : for example, the 
shock of the 23rd of October, 1839, was greatest, both as to 
quantity and extent; but the shock of the 30th of July, 
1841, was the most intense: in the former, the weather waa 
wet — in the latter it was dry. Had the former shock equalled 
the latter in intensity, or tne latter the former in quantity, in 
either case, the damage done to buildings in this district would 
have been immense. To the unlearned I would say, were two 
shocks occurring equal in quantity — the one occurring upon a 
wet day, the other upon a dry day — the one occurring upon 
the wet day would be slower in motion ; consequently, it would 
last longer than the one upon the dry day. Common sense may 
tell any man that a quick jerk would damage a house more than 
a slow jerk. 

10th. The sound of the earthquake is the effects of the rever- 
beration of the ground ; consequently, the loudness depends 
more upon the intensity of the shock than upon the quantity. 
Hence, the shock of the 30th July, 1841, was the loudest, 
although less in quantity, than the shock of the 23rd of Octo* 
her, 1839. 

11th. Those slight explosive sounds that are so frequently 
heard in the neighbourhood of Comrie, especially after the 
large shocks, are the explosion of hydrogen and oxygen gas 
consequent upon the decomposition of water by galvanic 
action. In the bassalt dikes in the gorge of the Lednoch, 
there were five of them heard after the great shock of the 12th 
of October, 1839; from twenty to thirty after that on the 23d; 
&nd eight after the great shock of the 30th of July, 1841. It 
is certainly imposing upon the public to publish them as 
earthquakes. 
12tb. Contemporaneous with the change of climate by the 
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superior cultiyation of the soil, the earthquakes have been 
modified into a milder form. During the first twenty years 
of the earthquakes of Comrie dangerous and alarming shocks 
were frequent ; subsequently, dangerous earthquakes were un- 
known here until 1839. At the commencement of the earth- 
quakes, much of what are now the fertile fields of Stratheam 
were only marshy bogs and stagnant water, the drainage of 
which has brought our climate to a more temperate state. 
Unquestionably, the vapoury state of the atmosphere is a 
most important item in the phenomena of earthquakes; the 
drains^e of stagnant water and marshy soils modifies the 
vapoury condition of the atmosphere* 

13th. If the many and dangerous earthquakes of October, 
1839, and subsequent years, were the resuU of peculiar effects 
upon our atmospnere by the appearing or rather receding of 
Halley's comet, a repetition of such alarming earthquakes 
cannot occur until astronomical causes produce similar effects 
upon our atmosphere. 

JAMES DRUMMOND. 

Comrie, Dec. 14, 1844. 

P. S. The Lednoch is fed by mountain rills descending up- 
wards of 1,600 feet in the course of five miles, when these 
united waters are concentrated in Glen Lednoch, and precipi- 
tated through the chasms and water&lls of the Muckle and 
the Little Die!, at a short distance ere they reach the bassaltic 
dyke at Comrie House. Hence the waters of the Lednoch at 
domrie House have undergone intense friction, and in such a 
state enter the cavities of the dyke, by means of a quarry 
opened in the year 1787, whenever considerable land floods 
occur. Immediately subsequent to that date, the Comrie 
earthquakes commenced, and have continued at intervals ever 
since* 



SIR WILLIAM BURNETT'S PATENT. 

When Chemistry was making those rapid strides which 
astonished the world, it was looked upon as an abstract science 
little likely to prove of essential service for the ordinary pur- 
poses of life; what a rapid change has a few years produced, it 
now is the general source to which we look for the improve- 
ment of every article necessary in the various branches of art. 
Scientific men employ the observations which they make in the 
laboratory, and render them subservient to our wants and 
wishes, oir William Burnett having noticed the peculiar power 
of chloride of zinc in rendering vegetable fibre indestructible 
and incorrodible, quickly invented a process by which hd is 
enabled to preserve some of the most important materials from 
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the ravages of the dry rot, from mildew, from the effects of the 
insects ; and even from fire. He has given us means, whose 
efficacy daily experience approves, of preserving ships, sails, 
cordage from the destruction to which the were liable. His 
patent has beei} now some time in the hands of an association ; 
and it has been found to surpass the sanguine expectation 
which had been formed. The process which is now at work 
on a farge scale, both in her Majesty's dock-yard at Ports* 
mouth and at Poplar, is most ingenious. The hydraulic appa- 
ratus is in both places well worthy the attention of those who 
are interested in the public advancement, as well as those 
whose interests are more immediately affected by the advan-* 
tages which are to be derived from the ingenuity of the dis- 
covery. The vast mass of testimony of those, who under 
different circumstances have tried the process, is so directly in 
favour of it, that no one could hesitate in giving it a fair trial. 
The severest tests in our naval stations have shewn that tim- 
ber, canvass, cordage, and woollen cloth impregnated with the 
neutral salt, the basis of Sir William Burnett's invention, be- 
come so permanently changed, that they resist the ordinary 
causes of decay. The preservative power diffuses itself through- 
out the organic structure, in consequence of mechanical means, 
and articles properly prepared by it cannot be eroded by fungi, 
or acted upon by moisture. Some of the chemists wno have 
examined materials submitted to its action, are of opinion that a 
permanent chemical union takes place between the organic fibre 
and the metallic base of the salt ; fun&;ous vegetation, so ge- 
nerally destructive, seems to be completely prevented by it ; 
exposure to the action of the attnosphere does not in any way 
act upon silbstances which have been impregnated. In the 
trials made in the ships in the Pacific Ocean, the result has 
been most satisfactory ; we learn from the proper authorities, 
that that the sails of steam vessels, although exposed to the vicis- 
situdes of alternate wet and solar heat, have required no repiurs, 
and that even steam and smoke have had no influence upon sail 
covers. Vessels employed in trade, where heat and cold alternate, 
ought to adopt the invention which, in China and in Africa, has 
proved so serviceable. It appears that salt-water increases the 
efficacy of the solution. One most important fact is, that unlike 
some of the means which have been recommended for adoption 
it is perfectly innoxious, that the most delicate are not likely to 
have their health at all affected by it, so that it may be safely 
used in all steam-vessels, even where there may be collected 
together a large number of persons. The oxidation of metals 
is retarded by it, and some satisfactory experiments have shown 
that both copper and iron are less susceptible of rust. One of 
the advantages it possesses is that of rendering bilge-water less 
offensive. From all that we have learnt we have little doubt 
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that it will be most extensively employed, uad that the Directoi^ 
of railroads will be induced, from the high character it has 
deservedly gained, to use on railways a process with which 
they cannot fail to be satisfied. 



REVIEWS. 

United State$ Exploring Expedition. 

Mbssrs. Wiley and Putnam are importing all the valtiable 
works which issue from the prolific pen of our American bre- 
thren ; but for none will the scientific world be more grateful 
than for the five volumes lately published, containing the 
narrative of the expedition under the command of Uapt 
Wilkes, during five years, commencing in 1838. These, how- 
ever, it is understooG, will not embrace the monographs of the 
different naturalists and men of science attached to the expedi- 
tion. 



Chriit Our All in All. By the Rbv. Robbrt Moktqombbt. 

Baisler. 



This volume consists of five sermons, the substance of 
was preached by the author at the chapel in Percy Streety 
where a large and highly intellectual congregation nas been 
collected together during . the short period of Mr. Montgo- 
mery's ministry there. These discourses are characterized by 
the same beauties and the same defects which we have pointed 
out as inherent in all that issues from that distinguished man. 
There is the same high poetic feeling, the same fervid elo- 
quence, that breathes in all his religious works. Wexannot 
but acknowledge the impassioned tone in which he speaks, 
and the striking imagery of his language ; but we always 
dread his approach to that style of expression which would 
make religion a mere rhapsody of words. He is the first of a 
school which, however captivating and popular it may be, ia 
not at this moment so highly appreciated, for we look for deep 
reflection, for quiet contemplation, and a rigid scrutiny of the 
writings of the fathers of the church. Matters of fiiith now 
so completely absorb the Christian mind, that the doquent 
appeals to the heart pass unheeded by when committed to the 

{iress, however they may have influenced the auditory that has 
istened to their powernil energy. Forcible as these sermons 
are, they play rather upon the imagination and upon the feel* 
ings, than kindle sparks of that devotion which leads to the 
comfort of the soul. We are too ihuch absorbed by the beauty 
of the expressions, and, we must use the language he himself 
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most of usy on reading such prodnctions, feel 
they «e presented by bright confusions rather than sober and 
sa<»d .truths. Like broken sunbeams reflected from below 
the surface of ruffled waters, are the mental gleams and 
glances which genias gives forth on such occasions." To the 
termination of the fifth sermon we would direct the attention 
of our readers as a specimen of the high capabilities Mr. 
Montgomery has for reasoning acutely, correctly, and happily, 
when ne does not give way to the natural poetic impulse of his 
mind. His observations on the influence of the Church of 
£nffland, on the intellectual fever of the age in which we live, 
ana the benign agency of that establishment in the chastening 
and controlling it, are admirable, and exhibit the expansion of 
his intellectual faculties. 



The Battle of Lanearty ; an Historical Poem, in ten Cantos : 
and the Retired Lieutenant; a Poem. By John Lakb, 
Author of the Comedy of " The Golden Glove," &c. Lon- 
don, E. Chnrton^ Hollis Street, Cavendish Square. 

With the mass of the public, poetry is at a discount ; it is 
scarcely fashionable to countenance it, though the works of the 
fie^^.of the day may be found on the boudoir and library table 
prominently displayed. But the present age, boasting of its 
Lght,and wit, and talent, and in which eveij branch of science 
and art is advancing rapidly to an unheard of state of perfection, 
should not neglect poetry. The votaries of the muses ought 
not to be allowed to pine in obscurity, and, too often, it is to 
be feared^ in want; or, whatever we may think of ourselves, 
future generations will judge but slightly of our taste, when 
they see before them the works of the neglected bards of our 
time amongst those which have almost been consigned to this 
indiscriminate neglect. Mr. Lake's poems are written throughout 
in the graceful and easy style of Pamell, Gay and Goldsmith ; 
from such models the author appears to have formed his taste. 
The latter poem, in particular, reminds us of the halcyon days 
of British song. " The Battle of Loncarty," embraces the 

Ertion of Scottish history at the conclusion of the reign of 
n£ Culen and the commencement of that of Kenneth III., 
the mrmer of whom was slain by Aodardus, Thane of Methven, 
for an outrage against his daugnter. It shows the state of the 
kingdom, resulting from a licentious court and government, 
the invasion of the Danes, their overthrow through the heroism 
of the Hays, together with the singular mode in which the 
latter were rewarded. These are the leading historical facts 
upon which Mr.Lcdie has founded a very spirited epic, in which 
the incidents are well developed, and the interest does not 

x2 
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flag throughout. The lovers of story will find in it as great a 
treat as the lovers of poetry, it being orDamented with the 
usual incidents of chivalrous romance, a tournament, plots, a 
nunnery, disguises, surprises, carousals, and a love episode. 

We conceive that Mr. Lake has a peculiar claim upon the 
gratitude of his native country, in so poetically illustrating an 
interesting and important period of her history, and it is not to 
her honour that the work is, comparatively speaking, unknown 
to her, and the British public generally. It, however, affords 
as much gratification to learn that the author has privately 
met with the warm patronage of more than one of tne most 
distinguished of the aristocracy ; this reflection must give him 
much pleasure, though it is but a small gratification to a poet 
amid general neglect 

. Mr. Lake has thrown this poem into the form of a tragedy, 
and we have been favoured with a perusal of the MS. It is 
to be regretted that such a work should not have been repre- 
sented, for it possesses in our estimation all the essentials that 
would render a play, successful. 

We can only briefly allude to ''The Retired Lieutenant." 
Halbert Guise, having amid much hard service scraped toge- 
ther suflicient to purchase a cottage "at Walford, on the 
northern road," and, being 

■** broken every way 
'< Retires upon his broken pay,'* 

and takes up his quarters in it for the remainder of his earthly 
campaign. Here be obtains a housekeeper, " a female blanch*a 
by age and cares," and forms acquaintance with some, who, like 
himself, are overflowing with goodness of heart and virtue. 
From the neighbouring baron and his lady he receives some 
civilities ; the former of whom obtains his company for him, 
and, now Captain Guise, he is ordered to London to be re*in- 
stated in active service. This change of fortune to one whom 
the world had worked its worst, and who had subdued his am- 
bition and youthful hopes, disturbed the calm serenity which 
seemed to have been destined for his latter days. The excite- 
ment brings on a fit from which the veteran never recovers. 

Every sentiment in this little poem is marked with a manly 
and wholesome morality ; and its interest rests on the fidelity 
of its touches to nature, and the pure and affecting moral to be 
drawn from the whole piece. There should not be a soldier's 
library or knapsack without a copy of it. 
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Rome, 0$ seen by a New Yorker. — Wiley & Putnam. 

We are much pleased with this unpretending description of 
the feelings of an inhabitant of the United States, on his visit to 
the eternal city. There is no attempt at fine writing, but we 
have a plain unvarnished narrative of the author's observations 
and reflections. He was in Rome during the Christmas week, 
and describes the ceremonies of the church with great good taste, 
without, on the one hand, hurting the feelings of those engaged 
in what they believe their sacred duties, or on the other disguis- 
ing his own opinions of their importance. To the inhabitants of 
New York, his book must prove a useful guide, for in speaking 
of the relative height or position of public buildings, he takes 
the edifices and localities of that city as his points of compari- 
son. He appears, more than once, to have been the subject of 
much astonishment to the Romans^ who could not completely 
understand that Americans were not black, and had all the 
characteristics of the Negro. We are quite satisfied that our 
author has taken home enough to occupy his thoughts during 
the remaining period of his life, and that he has shewn 
his good sense in inspiring his countrymen with a desire to 
visit a city which adds so much to the intellectual enjoyment 
of those who have visited it. 



The American Journal of Science and Art, by Professor 
SiLLiMAN and Benjamin SilliMan. — New Haven. 

It is to be regretted that this periodical is not better known 
in Europe, for it has claims to the highest standing amongst 
those scientific productions, by whose means accurate and use- 
ful information is disseminated. Although eighteen volumes 
have been given to the public, replete with matter of great 
value, and is highly estimated in the United States, it has 
found but little encouragement in England, and is only to be 
seen on the tables of our first institutions. Original papers, 
discnssions on the best contributions in the European journals, 
bibliographical notices of new publications, all written in an 
agreeable style, and, generally speaking, in popular language^ 
are the characteristics of this publication. It is published 
qvarterly. The contents of the number of the last three 
months afford an admirable specimen of the way in which the 
work is conducted ; geology, crystallography, botany, astro- 
nomy, and chemistry has each some portion devoted to it. The 
first article on the Valley of the Jordan and the Red Sea pre- 
sontaus with materials for the geologist and the historian ; the 
topogntpby of the Holy Land requires such examinations as Mr, 
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Sherwood has undertaken. The violent catastrophes which 
have overthrown the ancient cities of the east are dependent 
upon physical causes, which require knowledge of the geolo- 

fical phenomena of that interesting country, and such contri- 
utions to our inquiries are most important. A paper, by 
professor Baillie, of the United States Military Academy, 
shews us that the subjects which excite attention nere are not 
unnoticed. The object he has had in view is to give his own 
observations and experimentSt illustrating the information 
ap[)ended to Lindley's Botany, by Mr. Luckett, on the crystals 
which occur, spontaneously formed, in the tissue of plants. 
The magnetical investigations of Scoresby — Dr. Mantell's 
Medals of Creation, are carefully and judiciously examined. 
Dr. Smith's Quarterly Abstract of the Researches of European 
Chemists deserves especial notice, for it embraces most of the 
striking features of the progress of that science. We most 
earnestly recommend this J oumal to the various book societies, 
and to all those who wish to keep pace with these eventfiil 
times, when, daily and hourly, new discoveries are made, or 
old objects placed in a new view. 



We alb's Quarterly Papers on Engineering. 

We have had so often occasion to extract from Weale's 
valuable work, that we hail, with no small pleasure^ another 
addition to our sources of information, on subjects which daily 
contribute to the comfort and well being of society. The sixtn 
part of volume the third contains— 1st. A Memoir of the 
Thames Tunnel, by H. Law, C.E., embracing sh(»rt sketches of 
the attempts to construct tunnels at Gravesend and at Wool- 
wich, and a history of the present tunnel, with a description of 
the operations for sinking the Rotherhithe shaft, illustrated by- 
engravings. — 2. A paper by J. Neville, C. E., on the cross sec- 
tions of roads in Ireland.—^. A translation of Peclet's Treatise 
on Heat. — 4. On the process of the manufacture of bricks and 
tiles in Holland, by Hyde Clarke, Esq. 



THE SOCIETY OF BRITISH ARTISTS. 

« 

The twenty-first exhibition of this society opened at w«,tc 
rooms in Sufiblk Street, on Easter Monday. The coilectioa 
numbers upwards of eight hundred paintings, of which about 
one hundred and fifty are in water-colours, and about a couple 
of dozen of casts. Amongst all this vast assemblage of pic* 
tures, though there are man^ pretty pieces which will ran a 
good chance of selection by prize-holders in art^aoions. duM 
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is not one which aims at the higher department of art. Pieces 
of droUeiy and caricature and landscapes predominate ; there 
is also a plentiful sprinkling of studies of beads^ and fancy and 
poetical subjects ; but none of them imbued with the nobler 
soul of art. In the manipulatory department also, particularly 
in colour, we are sorry to perceive little or no symptoms of 
advance amongst our artists ; on the contrary, in addition to the 
the absurdities which we have been long accustomed to be 
favoured with, the fruit of the exuberant and untutored fancy 
of individuals, we have now harsher and still more obnoxious 
crudities resulting from an ill-considered imitation of certain 
foreign schools, the dogma of which seems to be that breadth 
and effect are to be produced by the rude opposition of the 
brightest and most strongly contrasted colours, aggravating 
ratner than softening down the asperity of an original!]^ hard 
outline. We hope this unsatisfactory state of things is not 
much longer to continue amongst us. Let us endeavour to 
establish a school of colouring founded upon a definite system. 
Harmony in colouring, chiaroscuro, and the proportions of light 
and shadow proper to be mixed in a picture according to cir- 
cumstances, are all matters capable of being settled upon 
principles analagous to those which regulate harmony in music, 
and the proportions in architectural works. With these few 
general ooservations we proceed to mention a few of the works 
which struck us pleasurably in the present exhibition. 

Clint's coast views, though a little too cold perhaps in their 
general tone, are all done with a delicacy of outline, and a 
mastery of perspective which coounand attention, and convince 
us of tneir being original and accurate copies from nature. 
We have no less than nine of these pictures in the present 
exhibition, all of which deserve inspection. 

BoDDiKOTON has a goodly number of his cool refreshing 
landscapes ; and Ptnb is equally in force in a similar line. 

EL J. NiBMAMN has three landscapes, and although, in all of 
them, the want of a matured knowledge of art may be clearly 
detected, what perhaps is a great set off to this, — only to be 
acquired by a patient study of nature in her every mood, — is 
the "truth both in general character and detail presented in 
each work. The handling of this artist is that of a master, but 
we would caution him — inasmuch as he deserves it, to guard 
against the seductive and meretricious effects produceable by 
" trick.'^ The gifts of good judgment, both in colour and 
arrangement, have fallen to his lot, — ^and with care he may take 
a high position in the line which he has adopted* 

Pbentis amuses us with several of his little playful sketches, 
two of which possess considerable character :— ^namely. No. 41, 
" Materials for a future Page," a lubberly lad about to be in* 
stalled into his fntuiB livery, and Na 633, fieicetiously entitled 
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'^ Good morning. Sir !" and representins a drunken BOt returning 
at ^arly morning to his house, which he finds shut up, and 
placafdfeci '* to be let, apply next door." 

Mr. Woolmer, \yh%ef lavish extravagance in colour is pain- 
fully apparent in the rest of his productions, has a very pretty 
picture of "jporothea," in which the figure is most naturally 
and gracefully disposed, and the'general effect very pleasing. 



SOCIETY OF ARTS . 



At . a numerous meeting on Wednesday, a new patent machine 
was exhibited for the manufacture of *^ artificial teeth, gums, 
and palates/' the invention of Mr. Tomes, surgeon-dentist to the 
Middlesex Hospital. The object sought is to attain the greatest 
possible accuracy in the fitting the substance used for the 
artificial teeth upon the gums and palate ; which accuracy, if 
secured, would at once obviate the inconvenience and pain so 
often now complained of, and the apprehension of which deters 
so many from availing themselves of a necessary substitute for 
the losses of nature. A reverse of the mouth is made by means 
of casts, in a peculiar composition of Mr. Tomes', over which 
a tracer is maae to pass, guiding in its progress a cutting drill. 
The drill operating on the substance to be used for the teeth 
(the best being hippopotamus' tooth, or '' dentine^') produces 
an almost mathematically accurate copy. Indeed it was cu- 
rious to see, in some specimens on the table, the fidelity with 
which the minutest irregularities were transferred from the 
model to the copy. The use of gold, rendered necessary from 
the more uncertaiin fitting (with existing means) of the far pre- 
ferable " dentine," will probably soon be discontinued. Many 
can, with comfort, wear this natural bone whose mouths be- 
come excoriated by gold. A very interesting detailed paper 
on the subject by Mr. Tomes was read* which drew forth the 
encomiums of the eminent medical men present. It is consi- 
dered the most important step that has yet been made in this 
peculiar art. 



MISCELLANEA. 



BILL FOR PROTECTION OF MUSEUMS. 

The Solicitor-General has brought into parliament a bill which 
will, probably, prevent a recurrence of the disgraceful acts 
which have deprived us of some of our works of art. It appears 
that the Portland vase will be restored. 
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THB LOUVRE. 

Ike annual exhibition of the works of French artists has at- 
tracted its usual share of attention ; criticism both severe and 
kind haSf as is ordinary, been lavished upon the various art- 
ists. All agree that the most striking painting, if not the best, 
is Horace Vemet's Prise de la Smahla d'Abdel Kader k Ta- 
guin. It i& the largest painting in Europe, and upon it has 
been bestowed labour, time, and local knowledge. Its length 
makes it somewhat difficult to embrace all the different objects 
presented. It is rather to be called a phenomenon than a paint- 
ing ; men, women, animals, are crowded together upon the can- 
vass ; its details are so. numerous that it requires a lengthened 
study fully to comprehend them ; a drove of oxen rushing in 
confusion from the battle, a charge of cavalry, an Israelite car- 
rying off bags of money, groups of warriors, all form portions 
which are pictures in themselves. In this extraordinary per- 
formance are concentrated all the beauties as well as the defects 
of this great artist. In about nine months he completed this 
chef d'oeuvre, which must add to the brilliant reputation he has 
so long enjoyed. Numerous as are the historical painters who 
began in the collection, few of them exhibit any striking talent. 
The Battle of Hastings, by Debon, is the most attractive. 
Portraits are, as usual, most prominent. 

• wyld's post map op bubope. 

This is by far the most valuable companion the continental 
traveller can have. It embraces the best means by which Jie can 
take his route throughout Europe. Every thing is clearly and 
carefully laid down. Railroads now in operation, as well as 
those in contemplation, are marked out, and the post roads 
which communicate with them given. Nothing has been left 
undone for the accommodation oi those who require a knowledge 
of the roads of Europe, and no one should start on liis journey 
without taking with him Wyld's map. 

RAILWAY MBTROPOLITAN TUMNBL. 

This new project begins to be seriously entertained : the pro'^ 
spectus before us points out its practicability .«-*' The objec* 
tions against subways under the metropolis have been the dark- 
ness and the noise, as well as the damp and unwholesome 
atmosphere, and the difficulty that the deeper the sinking, in 
order to obtain a good stratum, and avoid foundations, sewers, 
and other obstacles, the greater the evil of ascending and de- 
scending steep passenger shafts. These difficulties, it is sup- 
posed, are to be overcome in this advanced state of engineering. 
It is intended to commence such a railway by intermediate sta^ 
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tions at each chief thoroughfare. Commeticing at Hyde Park 
Comer, there would be atatioiis at Regent Circus, Charing 
Gron» Waterloo Place, Temple Bar, Farringdon Street, the 
General Poet Office, Bank of England, and the Blackwall Rail- 
way. At each of the above stations a street frontage is pro- 
posed. The passengers would eet into the carriages at the level 
of the ffround, and s radually aescend to the requisite distance 
beneath Uie sur&ce for avoiaing all obstructions, into the hard 
dry blue London day stratum, and anin rise to the surfiEu^ at 
the next station. An accelerated velocity would be obtained 
in starting, and a retardation when coming to a station. The 
material of the London clay is well understood, and contract- 
ors of responsibility will undertake the work at the engineer s 
estimate. The works will be precisely similar, and quite as 
certain as the tunnelling on any other railway. Wooden rail- 
ways, with atmospheric or other stationary power, which would 
prevent the noise and disagreeable effluvia arising from the 
gases generated by locomotive engines, will be employed. 

The fact of the stations being on the surface, ana but a short 
distance from each other, would ensure a sufficient deeree of 
light ; should this not be the case the tunnel would be ughted 
by lamps, and become not more objectionable than the rauway 
tunnels under the town of Liverpool, or the present Thames 
Tunnel. Indeed it would form an arcade, perfectly well ven- 
tilated, from the frequent passage of trains acting uke pistons 
upon the air. 

KEW THEORY OF THE UNIVEmSE. 

Mr. Brandt, of the Universities of Berlin and Rostock, has 
translated from the German of Schmitz his work entitled 
" The Cause of all Motion in Natnre." On the first appearance 
of this volume in Germany, it produced a sensation amoneidl 
classes, uid it bears eminently the stamp of transcendent 
genios. 

In his Introduction, the author points out how erroneous are 
the systems which have reigned paramount in natural philo* 
sophy, built up on mere hypothesis and fancy. He shows that 
nature suffers nerself to be explained by herself alone, and not 
by abstract and arbitrary science, and tnat by adhering to this 
method he had arrived at the discbvery of truth. While hesi- 
tating to admit much that Newton has promulgated, he yet 
defends that great philosopher against his interpreters (or mis* 
interpreters) who have cried up his system of attraction to an 
extent that Newton neither contemplated nor wished. ** I do 
not hesitate," says Newton, *' to propose one simple principal 
power, in connexion with two or three causes, which evideatly 
moves the whole of nature, though I must leave the discovery 
of it to posterity ."* The object <n the present work is to show 
that this discovery is already made. 
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In his first section, entitled ^' Natural Logic/' the author 
lays down the unerring axioms of nature. 

In the second section, the primitive eleintfit of the universe 
is treated of, and the different forms imder 'vrfiieh antler is 
perceptible to our senses come next under consideration. Ke- 
serring the word ** matter" as a denomination for all else, 
he chooses the denomination of " element of warmth," to 
designate that invisible and finest fluid, which might as well be 
designated ether, electric fluid, element of motion, of life, &c., 
whi^ we perceive in electricity, in lightning, in the emana- 
tions, the result of combustion, which render themselves pf r- 
ceptible by the feeling of warmth, Jbc, and which strives to 
spread itself equally throughout the universe. The author 
goes on to explain cdl phenomena of matter as effects of the 
tendency to equilibrium of the element of warmth, and its con«- 
sequent capabilitv of penetrating and dissolving bodies, and 
separating tibem mto atoms, and that absence of the element 
of warmth is coincident with the approximation of atoms (con- 
densation and solidification) ; that m feet, there is nothing in 
the universe but atoms, and the element of warmth ; that a 
vacuum neither exists, nor can exist — that no power of attrac- 
tion or gravitation exists, but that its apparent existence is 
only the result of the tendency of the element of wannth to 
equilibrium-^— that the universe consists of planetary systems, 
in the centre of each of which is a ^* sun" — ^that the suns are 
the places of highest combustion (nourished by the matter dis- 
solved into gases by the operation of the element of warmth) 
of the greatest expansion of gases, and the greatest dissolution 
of matter-^that the rarifiecf eases rise in a spiral direction, 
their motion producing that of the planetai^ bodies, and that 
the atoms are sent back again from the sun in beams of light* 

Among the chief topics of the work must be particularly 
distinguished the demonstration of the *' sinking motion,"-^ 
the natural effect of the operation of the element of warmth. 
The author brings forward twenty-eight phenomena and 
observations to prove, that the planets gradually sink to 
the basis (the outermost boundaries) of the solar systems—^ 
that the earth, as well as all other celestial bodies, have 
derived their or^in from their sun — ^that the earth, gradually 
sinking or receding from the sun, at the rate of about fifteen 
geographical miles daily, gradually increases in density, and 
will, eventually, become a fixed star in the firmament — that 
all satellites continue to approach their principal planet, and, 
accordingly, a period will arrive when the moon will touch the 
earth, the two afterwards lying contiguously (as double stars 
are observed to do), and tliat two or more bodies meeting each 
other cannot again separate. 
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THE SOCIETY OF BRITISH MUSICIANS. 

The Society of British Musicians have reached the terminatioii 
of the second series of their eleventh season. The perseverance 
with whicl^ they urge their claims to attention is beginning to 
make a proper impression upon the public. The internal and 
external difficulties of. their position have been many and per- 
plexing, and have occasionally put in jeopardy the existence 
of the Society itself. Happily, however, a sound feeling of in- 
terest in the success of the cause has prevailed over every other, 
and that tendency to exclusiveness, which at one time menaced 
the society with subversion, has been succeeded by an united 
co-operation. Another source of embarrassment is^ and, to a 
great extent, always must be, the difficulty of securing the 
united services of an adaquate number of performers. This 
difficulty is a b^r to the production of any extensive composi- 
tions, which involve the necessity of orchestral or choral assist- 
ance. Hence it follows that this Society, which might be a 
stronghold for the nobler aims of the art, the demands of which 
are at present unheeded by the public, (or, rather, we should 
say, wholly sacrificed to the creature-worship of those whose 
cmef if not sole element of art is their power of astonishing,^ 
finds itself crippled in its resources and confined to such classes 
of composition as require least external aid. It is unreasonable 
to expect professors, however well-disposed towards each other 
and to the common cause, to make frequent sacrifices of their 
time to so unproductive an object as the Society of British Mu- 
sicians have proved. We cannot conceal from ourselves the 
fact that there has been great neglect of. the common good, or 
a happier state of existence would have arrived to this society, 
to which the high and valuable patronage of their Majesties 
the Queen and the Queen Dowager, and of her Royal Highness 
the Duchess of Kent, has already been extended. It would not 
become us. here to offer in detail those suggestions which occur 
to us as Ukely to aid, if not necessary to maintain this Society, 
but we cannot refrain from urging upon its attention that this 
patronage, so elevated and so influential, has been too long al- 
lowed to remain inoperative. Art, and espeecialy hieh art, is 
naturall V dependent upon the protective patronage of the su- 
perior classes of society. Musicians need only to turn their 
eyes to the Continent for a corroboration of this assertion. 
The populace may nourish the fame of a Balfe or a JulHen^ 
but when did they ever foster a Mozart, or sustain the aspiring 
aims of a Beethoven f 
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' " Quorenda pecunia prindm est.'* * Funds must be raised, 
and those funds must be wholly devoted to the service of the so- 
ciety. Whatever profit may be derived from its concerts must be 
consecrated to the art. Amateurs, the most distinguished for 
good taste, must be invited to afford their co-operation upon all 
committees of trial, in order that the judgments delivered may 
be clearly derived from an unprejudiced tribunal. To these 
two great and vital points the society must bend its energies. 
We feel assured that invitations to those patrons of music whose 
names are too familiar to all professors to need further indica- 
tion from us, urging the claims of the society would not be 
made in vain. As at present constituted, the committee of the 
Society of British Musicians have a most di£Scult and delicate 
task to perform : however honourable their motives, however 
unbiassed their decisions, they are still the verdicts of profes- 
sors ; who, as assessors to an independent tribunal of cogna^ 
scenti, would find their functions freed from embarrassment and 
their opinions far beyond suspicion. That such an independent 
jurisdiction might be formed, we feel the utmost confidence ; 
and our advice to the society would be, that it should seek to 
obtain it before the recurrence of the next season. Meetings, 
such as those to which the society has lately been limited, 
should be held accessory to a fixed number of concerts upon a 
lai^er scale : arrangements should be made to secure at them 
enough performers to fill all the parts of a score, so that a trial of 
overtures, symphonies, and portions' of oratorios or operas might 
be made, as well as of concerted pieces for instruments* The 
excellence of many of the works of those who constantly con- 
tribute to the society^s concerts, warrants the supposition that 
many compositions of higher aim are suppressed by the want 
of orchestral resources. The amateur should be made to feel 
it his duty to come forward in their behalf. It is not with the 
conception of the musician as with those of the painter ; the 
latter needs, indeed, the fostering warmth of patronage, but 
his creations once exposed speaks for themselves without aid : 
while, for the full and perfect development of the ideas of the 
former, the kindly help of many is indispensable. Neither is it 
to be overlooked that the form of patronage is essentially dif- 
ferent as regards the productions of each of these arts. As re- 
gards the musician^ it must be the result of a love of the art 
extending far beyond the mere pleasure of an outward sense. 
The elements of sound musical criticism are much more remote 
than those of pictorial, in the ordinary sense at least. The 
aims of those musicians who are likely to fill the ranks of this 
society, appeal to a judgment founded upon an intimate ac- 
quaintance with the works of the greatest masters. Such a 
groundwork of knowledge is necessary to detect mere imitation, 
no less than to approve a judicious use of whatever is admira- 
ble in them as models. £very thing, then^ must be done to 
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diTest this society of the aspect of a cQm)er9aU0ni oi its mem* 
hers. la the sister art of painting such a system is fl^iplicable^ 
because co-operation is unnecessary for the display of its ob- 
jects* In music» the contrary is the case ; its effects depend 
for dieir very existence upon the aid of numbers. The great 
usurper, the pianoforte* is rapidly absorbing every other class 
of composition : its powers of expression, scanty and suggestive 
at the best, are pressed to the utmost : it has superseded the 
orchestra, even in htrge theatres and concert rooms, as an ac^ 
companiment to the voice — as a reference to the programmes 
of tne past five or six seasons will prove — and it bids fair to 
monopolize* for a time at least, the ears of the public and the 
hands of the artist. It is, therefore, the imperative duty of 
every amateur, worthy of the name, to step forward and aid in 
the rormation and support of a society in which the art may find 
a home : in which every class of composition may find its refuge 
and an appropriate exposition : in wnich he may derive honour 
to himself, and aid in collecting the laurels of those who have 
laboured so long and so honoumbly to maintain the name of 

Bbitish MusiciAV. 



THE THEATRES. 



It has been with no small desree of pleasuve we have wit* 
neised the revival of those good old times, when Tragedy had 
her well appointed supporters, capable of giving trueeflfoel te 
those splendid efforts of imagination which those who have 
preceded us have deliehted in. The Princess's Theatre has led 
the way to a restoration of our former tastes, and has em^ed 
us to witness some of those performances which have for a 
long time slumbered in peaceful oblivion. Mr. Forrest, of 
whom we had at first formed a very indifferent opinion, has 
evinced that he is capable of better things than those he first 
produced. Remembering, that when he was formerly amouMt 
us he was censured for doing too much, he commenced his 
second career by running into the opposite extreme. His 
Othello and his Maebeih were feeble and tame in the extreme, 
two or three occasional bursts only reminding us of his former 
impetuosity, and that his reputation was btuaed upon his pes- 
session of physical power. His representation of King jUar 
has shown that he has a correct judgment, much taste, and 
the good sense necessary to constitute a first-rate aotor,— for 
the possession of a fine voice, of intellectual features, and a 
well-formed person, are not the sole gifts upon which tl^ aetor 
has to rely, nis well-toned performance in Dmm&m amd Fpthiai 
has stamped him as a man of senius, and has much of the cUasie 
and the picturesque in its disposition. The play of 
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now placed npon the stage, ig inferior both to the original and 
to Tate's alteration ; it is of a mongrel breed, possessing none 
of the excellences of either of its parents. Shakespeare's 
play is, with our present ideas, little adapted for representa- 
tion, and it has been the fashion to decrj that of Tate. At 
present, a great deal of that which is most objectionable is 
retained, whilst the least disi^reeable is omitted. In the pre- 
sent play the death of Cordelia is most offensive ; if the loye 
nonsense of Edgar is to be snbstitnted for the marriage of 
Cordelia with France^ there can be no reason for a catastrophe 
which does violence to the feelings, and mars the beauties of^he 
context. Forrest's conception of Lear makes him somewhat 
too feeble, excepting in his paroxysms of rage ; he however deli* 
neates the striking traits of his character with great truthful- 
ness and feeling. The curses heaped upon his daughter are 
given in the same conventional style they have been from the 
dajrs of Garrick, of which so much has been said, and of 
which, in our times, Kemble furnished the best example. The 
least effective scenes were those of madness. Miss Cushman 
has added to the laurels she has so deservedly gained by fresh 
proofs of her possession of that innate genius which alone 
carries with it tne feelings and the judgment of an audience. 
Mrs. Hotter in the Stranger has be^ performed in a style of 
first-rate excellence ; the contrition of a broken heart, the 
deep agony which the presence of an injured husband awdkens, 
the fond yearnings for one moment's sight of her deserted 
children, are exquisitely pourtrayed, and Miss Cushman has 
come nearer to the excellence we have been taught to admire 
than any actress of the day. Her Rosalind in As You Like It 
evinces much talent, and abounds with beauties ; we cannot, 
however, award it the same meed of praise that we do to those 
efforts in which the higher passions are called into action. 
There is throughout her assumption of male attire less of 
feminine delicacv than we expect, for though there is nothing 
to offend, there is more masculine manner than we like, and 
an exuberancy of energy. Mr. Graham grows upon his au- 
dience ; he is a careful student of dramatic art, and will most 
probably obtain a high position. Easter has, as usual, brought 
with it its series of entertainments. Drury Lane has ffiven a 
comic version of Robert Macaire, marked with very little of 
interest ; the Princess's, a magnificent spectacle, founded on 
one of our old melo-dramas, Timour the Tartar ^ in which are 
introduced, as is the fashion now, rhymes with puns and hits 
at the passing objects of the day. The Lyceum, alwavs alive 
to mirth, has produced WhittingUm and his Catj which seems 
by its genuine wit to be likely to keep possession of the stage 
for some time ; nor is our old favourite the Adelphi behind its 
neighbours, but, determined to keep pace with the spirit of 
the times, has added to the attraction which Madame Celeste 
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hasgiveh in the Greien Bushes, O, a lively burlesque admirably 
suited to the taste of the crowded audiences of that favourite 
theatre. 

HBR majesty's THBATBE. 

At length the vernal season appears, and with it not only 
those rum delights which the true lover of the country 
enjoys, but the city, woke from its apathetic slumber, rouses 
into life and its enjoyments. The commencement of the Opera 
is, to the man of taste, the first dawning of the light of his 
happy days, and he hails with pleasure the first announcement 
of the season. Emaniy a composition of a young candidate 
for fame, Verdi, brought before us Signora Riti Bono, an artist 
of considerable merit, possessing a well-cultivated voice, of 
considerable power, and sufficient sweetness to give efiect to 
what she undertakes. Careful in her execution^ attentive to 
the meaning of her author, never neglecting the concert^ 

Sieces, she will always be useful, and obtain much consi- 
eratiou, without reaching any very striking position in the 
musical world. Signor Boldu, the new baritone, promises 
well, and his management of Don Carlos holds forth some 
expectations of his becoming a favourite with us. Signor 
Moriani reappeared amongst us, as did Signor Fornassari, 
both of whom have gained deservedly their share of reputa- 
tion both abroad and at home. If there was no striking im« 
proyement in either of them during their absence, there was 
no reason to find any diminution of their respective talents. 
Ernani has many opportunities for the display of the powers of 
those who support it, and though we trace IlPuritanij Norma^ 
and other or our favourites, yet there is sufficient originality, 
in these days of concoction of operas, to stamp it witn a cha- 
racter of its own. It is in the concerted music that the greatest 
power is displayed ; the sestett at the end of the first act is the 
most effective of the pieces, and is the best proof of Verdi's 
talent. La Dryade^ the ballet, owes its charm to Lucile 
Grahn's ti^steful cleverness, Perrot's personatjpn of a love- 
struck gnome, and to a better train of^ subordinate danseuses 
than we have for some time seen at the Opera. We trust that 
the first promise of the season will be fully sustained, and that 
we shall have occasion to congratulate Mr. Lumley on his 
successful career. 
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GLASS-MAKING IN ANCIENT EGYPT. 

A STRIKING fact is proved by tbe extant relics of the glass 
manafactures of ancient Thebes in the British Museum, as 
well as other museums, and by the illustrations of Rosellini 
(copied from the Tombs of Thebes) of the laboratories of the 
glass-blowers, and the workshops of the glass-manufacturers 
of Thebes, during the early eras of the eighteenth dynasty (1700 
or 1600 B. c.) 

It exposes the error of the ordinary ideas indulged by his- 
torians and antiquarians on the subject. It is common to 
assert that, with the exception of some glass vessels at a great 
price, glass was little known, and little used, till the time of 
Augustus, and was never employed in windows till after the 
fall of the Roman empire. The circumstance of pieces of glass 
of good manufacture having been found at Pompeii ought to 
have thrown light upon this allegation, derived from an ambi- 
guous assertion of Pliny. The fact is, that glass and porcelain, 
of an equally good quality as that in common use in modern 
times, was made sixteen or seventeen hundred years a. c. 
in Upper Egypt. It appears, also, to have been made in pro- 
fiision. This is a second allegation, supported by adequate 
proof. But a third, of a more startling character, has oeen 
added. It is affirmed that the ^lass-blowers of Thebes were 
greater proficients in their art than we are. They possessed 
the art of staining ^lass, which, although not wholly lost, is 
comparatively but little known, and practised only Dy a few. 
Among the illustrations of Rosellini is a copy of a piece of 
stained glass which was found at Thebes. It comprises 
various colours, which he describes as struck through the 
whole vitrified structure, and refers to other instances of an- 
cient Egyptian stained glass which he has seen, in which the 
coloured design is equally struck through squares of glass an 
inch thick, thoroughly incorporated with the vitreous struc- 
ture, and appearing the same on the obverse as on the reverse 
side. It was in consequence of being aware of this fact, that 
Winckelman asserted that the Egyptians of the eighteenth dy- 
nasty brought the manufacture of glass to a much nigher point 
of perfection than ourselves. In fact, after the decline of the 
art, Egypt . became to Rome what Venice became afterwards 
to Europe. The greater part of the supply of glass in his 
time^ was consider^ by Phny to derive its good quality from 
the ashes of a peculiar genus of kelp, growing in abundance 
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by the Lake Mareotis and the Red Sea. That kelp, redueed 
to a kind of green ash, is represented by Rosellini as brought 
by the workmen in Imskets to the glass manufactories, and 
also to the potteries, where a yitreous process was evidently 
employed for the purpose of elazinff the earthen resaels. It 
would appear, botb f/om proofs that remain and eotempomry 
records, — provided full reliance can be placed on the latter,*- 
that Winckelman's somewhat startling allegation comes very 
near the truth. The Egyptian glass-blowers and glass-cutters 
of Thebes imitated amethysts, rubies, and other precious 
stones, with wonderful dexterity, and, besides a great pro- 
ficiency in the art of staining glass, to which reference has 
been made, must have been aware of the use of the diamond in 
cutting it and engraving it. In Mr. Salt's collection in the 
British Museum, assignable to the era of Thothmes the Third, 
there is a piece of glass beautifully stained throughout, (like 
that descrioed by Kosellini,) and skilfully engraved with his 
heraldic emblazonment, precisely on the principles of modem 
heraldry ; or, as the douUe oval shields containing the names 
and titles of kings have (for some reason unexplainable by 
Champollion) been called, ** cartouches." The profusion of 
glass in ancient Egypt is attested by several trustworthy author- 
ities. The historical relation that the embalmed bodies of 
Cyrus and Alexander were deposited in glass coffins in Egypt 
has been, indeed, considered as a fable ; but it may be said to 
be analogically proved by recent discoveries of portions of 
granite sarcophagi which are covered with a coating of stained 
glass, througn which the hieroglyphics on the stone appear. 
Diodorus Siculus says, that entire co£Bns were commonly 
made of glass in Upper Egypt. This would demonstrate an 
extraordinary profusion ; but certainly an equal of the deareat 
glass manufactures may be practically proved. Vast numbers 
of imitative precious stones \ in glass, made by the jewellers 
of ancient Egypt, are to be found in all the museums of 
Europe. Among them are false emeralds of considerable 
size, in which the artisans of hundred-gated Thebes appear to 
have principally excelled. There is little doubt that many of 
the large emerald basins used in the earl^ Christian churches 
were of their manufacture. The extensive character of the 
manufacture may further be inferred from a circumstance re- 
corded by Pliny, that in the Temple of Jupiter Ammon there 
was an obelisk of emerald, that b to say, of glass in imitation 
of emerald, sixty feet high. The emerald hue which the 
glass-mianufacturers of Egypt gave to glass appears, from 
chemical analysis, to be imparted by oxide of copper, and the 

* Real precious stones, natives of India, and brought doubtless by the 
alleged railroad from Cosseir in the Red Sea, (amethysts, hsemadtes, and 
lapis lazuli, and a species of topaz,) are found in the tombs of the era of 
Thothmes the Third. 



GLAS0-MAKING IN ANCIBKT EGYPT. 323 

reds «8ed on ofdmaiy occaBions in stuniog plate-glass appear 
to have been given by miniam. All these facts prove the 
extensive knowledge ol^ chemistry among the natives of old 
Thebes. Glass bottles, (quart bottles?) nearly similar to our 
wine-bottles in colour and measure, though in shape re- 
sembling tbe vnde-mouthed bottles used in preserving fruit, 
may be seen in the British Museum, and are found in abund- 
ance in other European cabinets. 

A remarkable fact connected with the manufacture of an* 
cient Thebes 4,000 years aeo, shows the traditional tenacity of 
ancient custom. It is well known that the oil-jars of the 
Levant are precisely similar to those which appear m tbe illus- 
trations of Roselbni. So the Egyptian, earthen amphora, 
without feet, adopted afterwards for strong wines by the ban 
vivanta of Rome, retain their original shape and purpose 
among the Tuscan farmers. With reference to glass bottles, 
there are two classes used at the present day of equally an*^ 
eient origin : these are the Florentine oil-flasks, holdmg about 
three-quarters of a pint, and the turpentine carboys, as they 
are called, holding four or five gallons, from Cyprus and 
the adjoining shores of the Levant. Both are protected by 
matting, the first of a fine, the second of a coarser nature. 
Both are seen, with slight alterations, in the illustrations of 
Rosellini. Sir O. Wilkmson thinks that glass lanterns were 
used by pickets of soldiers, and ^ives a specimen of a group 
of Egyptian sentinels carrying a lantem on a curved pole. It 
is not improbable that an nieroglyphic on the Rosetta stones, 
tnuislated manifeataii&n^ resembling a magic lantem with a 
handle, from which rays of light are issuing, may be some- 
thing of the kind. That the glass-manufacturers made mag- 
nifying lenses is clear from Plutarch, {de facie lume^) Dio- 
doras, and Ptolemy, the astronomer, and is proved by the 
extant cameos, which could only be cut by the aid of a micro- 
scope. But reverting to the subject of lanterns, it is probable, 
though it cannot be gathered from Pliny, that the lamps 
employed for yearly illumination at the Saite festival — a 
custom transmitted from remote ages to modem China— may 
have been of glass. The Egyptians, in the time of the 
eighteenth dynasty, appear to have used cploured lanterns, 
like the modem Chinese, on the latter as well as ordinary 
occasions. Indeed, the modem people of Cairo use coloured 
lanterns of striped gauze strained over a wire frame, after the 
Chinese fSBishion. But they are cylindrical and less florid and 
various in their decoration. The singularity is, that in the 
illustrations of Rosellini precisely similar cylindrical lanterns 
of coloured gauze are seen in the hands of the running foot- 
men and attendants on the grandees of ancient Thebes, when 
in the act of lighting their masters home from their evening 
banquets or files champetres. 

y2 
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In conclusion, it may be remarked as a aingnlar circum- 
stance, and which applies as well to other manufactures, 
(such as the potteries, metal founderies, the tanners, the 
turners, the dyers, and the hand-loom weaversO J^ftt the initial 
process of glass-making retains its primitiye simpUcity. 
Now, as 4,000 years ago, the blow-pipe, shod with iron and 
heated red-hot, is inserted into the melted glass.^ In the 
ancient manufactories, workmen are employed in bringing the 
" frit" in baskets, .for the purpose or vitrification. There 
can scarcely be a doubt that this frit is a combination, 
as in Venetian glass-making derived from Egypt, of kali, 
from the ashes of sakola commimis^ or kelp, and a parti- 
cular kind of sand. But this paper ought not to condlidd 
without some more distinct reference to the chemical know- 
ledge displayed in the more elaborate processes of glass- 
making. There are many striking examples of this profi- 
ciency in the new Egyptian room at the British Museum. 
But we will take the single instance of the tablet of stained 
glass found at Thebes, and of which Rosellini gives the illus* 
tration to which reference has been made. The design, as has 
been stated, is tasteful. It consists of a quadruple star, with 
a rose in the centre, and with foliage on the angles* Blue, 
yellow, red> and green colours are introduced, and they are 
struck through the body of the glass. In order to produce 
this efiect of glass-staining, oxides of cobalt, or of calcined 
copper and zinc, must have been used for blue» oxide of silvet 
for yellow, and oxide of copper for green. l%e raby colenr 
of the rose, that colour of which till lately we had lost the art 
of imparting, must have been given (as well as the rich purple 
hue of some of the fictitious gems) by the oxide of gold. 

This proficiency may appear extraordinary ; but indeed, the 
richly- painted walls of the temples^ palaces, and tombs, where 
the unmatched colours remain as fresh as when first laid cm, 
show not only a perfect proficiency with the mineral pigments, 
but a perfect use of the metallic oxides in their composition.- 

It as easy as invidious to ascribe these applications to unin- 
telligent accident or experiment, rather than to high pro^ 
ficiency in chemistry. Evidences, drawn from all the other 
arts and trades, prove that the ancient Egyptians, in the 
earliest times, were skilful chemists; and why should we 
deprive the land of Cham, Chemosh, and ChetaioniB, ftom 
which the name and art of chemistry — as well ais alchemy, ita 
foster-parent— was derived, of the just tribute due to its ori^ 
ginal study, discoveries, and inventions ? 

Quid feret lUice 
Marortisque puer, si tacitHrnitas 
Obstaret mentis, invida Romuli? 

Note* — ^Winckelman, on the Arts of the Ancients, has some 
observations on the ancient manTi^acture of glass, which may 
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be conveniently added. Pliny attribates the discovery of 
glass to some Phcenician mariners, ^ho, having kindled a fire 
on the beach for the purpose of cooking, placed their utensils 
on blocks of nitre. The fire melted the nitre and the sand, 
apd produced a vitrified substance, which improvement con- 
verted into pure glass. The Tombs of Thebes demonstrate 
that 4,000 years ago the manufacture of glass was well known 
to the Egyptians, The frescoes exhibit glass-blowers forming 
bottles and vials of green glass. The specimens of Egyptian 
vials in the British Museum are by no means inelegant ; they 
have lonff necks bulging towards the bottom, which, when 
filled with any liquid, would be much less easily subverted 
than the vials in common use amongst us. Pocket-bottles, 
cased in leather, such as are used in sporting, for containing 
spirits or liqueurs, are amongst the curious relics of the 
Theban glass manufacture. It is clear, from specimens that 
are left, that the ancient Egyptians knew how to make casts in 
vitrified materials, and to counterfeit in glass the amethyst 
and the emerald, with a degree of success unequalled in any 
Country. Nor were they unpractised in the ingenious process 
by which the representation of a bird or flower may appear to 
be imprisoned within a piece of glass, so as to form part of its 
own substance. It appears that they constructed trie device 
from filaments of coloured glass, in the first instance ; it was 
then covered with transparent laminae of glass, and all were 
fnsed together with so ranch skill that that no joinings in any 
part of the work can even now be detected by the most power- 
ful magnifier. In these specimens the coloured device ap- 
pears as perfect on one side as the other. Figures of birds 
were thus composed ; and if cut through at intervals, each por- 
tion so divided contained in itself a perfect copy of the bird. 
The celebrated Portland vase was long supposed to be a real 
sardonyx ; bat it is now known to be formed of layers of 
purple- coloured glciss united by fusion. By similar super- 
fusion, the glass pieces used in the mosaics on the vaults of 
the domes at Venice have been enabled to preserve unim- 
paired their original colouring and gilding. A small diamond 
of the glass mosaic was gilded in the usual way, and then 
thinly coated with the vitrified material while in a state of 
fusion. This was an Egyptian art. The gold colour and 
device appear incorporated with and struck tnrough the body 
of the glass, so as to appear the same on both sides. An 
Egyptian sarcophagus of granite may be occasionally seen 
CMed over in the same manner, in order to preserve un- 
impaired the sculptures and legends engraved upon the 
stone. To the eye of an ordinary observer, several necklaces, 
scarabsei, brooches, and small ornamental figures in the cases 
of the New Egyptian Room would appear composed of precious 
stones. They are^ in fact, at least the great majority of them, 
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coinposed of glass tbroagbout the ^hole sabstacnce, or of 
materials covered with a glass coatitig.' The tastefal co- 
loured networks of glass bugles with which the wrappers of 
mummies were decorated were made of the same materials, 
and are remarkable as being identical with similar ornaments 
made into bracelets, headbands, and waistbands, by fair dilet- 
tantis at the present day. With reference to the larger exam- 
ples of vitreous superfusion to which reference has been made, 
a sarcophagus of this description was found by Beleoni in the 
Tombs of the Kings. The historical assertion is well known, 
and has frequently provoked commentary, that the body of 
Alexander, cased in gold, was buried at Alexandria, in a coffin 
composed entirely of glass. If the record be true, it rs pro- 
bable that the body so inclosed in glass was, for protection- 
sake, re-inclosed within a granite or other more durable sar- 
cophagus. 



ACCOUNT OF SOME AURORAL APPEARANCES IN 

THE DAY-TIME AT BELFAST. 

By John Joseph Lake. 

The opposite sketch represents this phenomenon as it appeared 
on the 16th of February last at forty-five minutes after four, 
P.M. The atmosphere had assumed a most uncommon and 
unearthly appearance. The clouds reposed in different atralai ; 
the lower of which consisted of isolated horizontal dense 
masses of the class called stratus^ and the upper (nimbus) 
spread over the entire face of the sky. The former had not 
tne usual vapoury appearance of clouds, they rather looked 
like solid bodies floating in water, their edges being perfectly 
clear, as though cut into form by some sharp instrument. 
There were two great clouds of this description, one of them 
to the eastward, and the other to the westward of the town ; 
and, as well as I could judge, they lay parallel to each other, 
their direction being from n.n.b. to s.s.w. In the above 
figure, A represents the northern extremity of the western 
cloud. All round the horizon there was the light appearance 
shown at b and c, which seemed to be so loaded widi watery par- 
ticles of moisture that it resembled water, in which a seemed to 
be floating. This light grew rapidly darker upwards towards 
the zenith, assuming the usual appearance that distinguishes 
nimbu b renresents the auroral appearance arising appa- 
rently from tne cloud a. I could not detect any motion or 
flickering in it though I watched it a considerable time, and, 
in consequence, could not make out whether (supposing it to 
be electrical and an operation similar to that or the 6th of 
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October last*) the fluid ascended towards the clouds d or de- 
scended from them towards a. This auroral appearance did 
not cootioue after dark, but the lower clouds preserved their 
peeoliar featores above mentioned throughout tne evening, and 
long afW the aurora, if it was such, had disappeared. During 
the night much rain fell. 



Aaroral appearauces in the clouds are very frequent in this 
neigh bourhooid, so much so that I have ceased to take a regu- 
lar account of them. Amongst the various forma thev assume 
maj be mentioned one that occurred on the 26th of August 
last. The; were of the class cirro-etratus, and arranged in 
lines crossing each other at right angles, one from east to west, 
and the other from north to south, and the point of intersec- 
tion was exactly over the highest mountain in the neighbour- 
hood, Devis or Divis^. I observed a similar appearance on 
thr morning of the 13th of October following, wnich was suc- 
ceeded by a windy day. 

I witnessed a case of auroral cloud in the daytime on the 
7th of January last, which was also noticed as an aurora at 

■ See Poljtech. Rev., Jsnuar; 1845, p. 9. 

>',Ia a fomier paper, bvan error Id transcribing, I stated this moimUia wai 
400 fiel high, matead of yirdt. I And, however, that the latter is not its 
correct height, it being 1A6D feel above the IcTelof the sea. 
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Edmbargh, a9 appears by tbe foTIowingeitratelfyom theEdfai^' 
burgb Observer : — ** Between Dine and ten o'clock the whole 
of the nortbem half of the sky was light with a soft while 
lighti and which extended considerably over the asenith to- 
wards the south and south-west, even so far as the star Rigel 
in Orion. The focus of the luminous .emanation was situated 
in the north and towards the north-east, under which point 
hung the usual cloud of pitchy obscurity observable along 
with aurora, though the luminousness was so considerable as 
to give a moonlight aspect to the sky, and to cast a degree of 
light on northern exposures. There were no coruscating 
changes of colour, except faintlv and transiently in the north- 
east, at what we have termed the focal point. In the north- 
ern heavens, at the same time, a shooting star glanced from 
a south-easterly direction. The wind, in variable and lieht 
breezes, blew from the south and south-east. During the day 
the barometer fell from 30^ to 29^ 8". Next morning it had 
fallen to 29^ 6'« The atmosphere was dull and lowering, 
with a howling southerly wind, which rose during the day, 
and at night, to a boisterous gale with rain, the barometer 
falling to 29® 2'. On Friday night, as the clouds broke up, 
there was a luminousness in the atmosphere, but no decided 
appearance of Aurora." 

At Belfast I observed this before sunset, during the suc- 
ceeding twilight, and after it was entirely dark. The clouds, 
(cirri^traiiy) very thin and li^ht, had arranged themselves in 
the direction of the aurora witnessed at Edinburgh, and re- 
mained so until it was dark. I was out at seven p.m. and saw 
them still in the same situation, but so bright that I at first 
thought it must have arisen from the light of the moon fedling 
upon them; but on recollecting that the new moon was on the 
following day, I saw that this could not be the case. The greater 
part of the northern hemisphere was overspread with these 
tslouds, and was brilliant with auroral light. The clouds here, 
however, had a form in addition to that already noticed, which 
they had not at Edinburgh, at least it is not recorded. The lines 
from north-east to south-west seemed like ribs or rests laid along 
to support arches that extended over from one rib to the next 
adjoining. I could not discern any motion in them. There 
were five of these arches ; one that passed over the zenith, 
two to the west of it very distinct and perfect, and two to the 
east not ouite so perfect, being much broken on their western 
sides. Tnese appearances lasted all the evening, but by ten 
o'clock the arches were broken up. The luminous appearance, 
however,- still remained, in the form of great streaks of light, 
from the north-east to south-west. On the following day, as 
at Edinburgh, the weather was dull and lowering with a south- 
erly boisterous wind. 

On the 4th of March last I saw another ani'oral forma- 
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iioii of the clouds at this pktoe, at ten a.m. A dark cloud » 

in this fonn, was / \ stationary near the horizon 

in the tiorth-east. From the npper side of it the clonds 
radiated in every direction towards the south, gradually dis- 
appearing as they passed the 2odiac. The lines of radiation 
were not straight but waving like ascending flame ; no motion, 
however, appeared amongst them. The wind was from the 
south, and very gentle. During the mornin? this appearance 
gradually disappeared, the clouds ascended and formed in 
lines from north to south. By four p.m. these lines of clouds 
were cut oflP from the east by an arched line from north-east 
to south-west, to the eastward of which there remained not the 
slightest vestige of cloud. This form remained till afker sun- 
set, when it gradually disappeared. 

I am thus particular in recording these various appeaVances, 
because they seem to be portions of one great system of pbe- 
tiomena connected with the electric state of the earth. I regret 
that my leisure will not at present permit me to enter more 
minutely into making observations and the illustration of the 
subject ; but I hope shortly to be able to take it up. In the 
mean time I would advert to the fact of aurora and auroral ap- 
pearances, such as the above, emanating from and being con- 
nected 80 much with the north-east, and their motion towards 
the south-west, as a strong proof of their being electric phe- 
nomena, and of the theory 1 have propounded of " the direc- 
tion of the electric currents'* of our globe •. In support of 
the former, we have the additional testimony of travellers in 
the Polar regions. Captain Franklin having observed that the 
clouds frequently assume auroral appearances there, and also 
noticed that at snch thnes there were deviations of the needle, 
which be was inclined to connect with them. 



AN ATTEMPT TO EXPLAIN THE MEANING OF THE 

SIGNS OF THE ZODIAC. 

*' Aad God said, Let there be lights in the firmament of the heaven td 
divide the d^r ivom the night ; and let them be for signs, and for seasons, and 
for digri» and year8."^Gen. chap, i. verse 14. 

That the figures chosen for the signs of the zodiac had refer- 
ence to the seasons of the year, which must be regulated by 
the position of the sun in the ecliptic during the earth's annual 
revolution round that orb, has been long asserted, and several 
of the signs have had such explanations attached to them ; 

t» Polytech. Rev., July 1844, p. 22, 
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but I eball now, in a popular manner, attempt to show that 
these symbolic signs, taken in succession, may reasonably be 
explained as emblems answering exactly to the natural phe- 
nomena of the seasons, in those climates where in all proba« 
bility they were invented. 

I shall not enter upon the subject of the precession of the 
equinoxes, and the change in position that has taken place 
of the equinoxial points in consequence: — ^neither shall I 
attempt to investigate when and where the siens of the zodiac 
were mvented ; it will suffice to 8a^% that tney are of very 
high antiquity : the discovery of ancient zodiacs sculptured at 
Thebes and elsewhere, sufficientlv indicate this% and the 
mention of some of the constellations of the heavens in the 
Old Testament, also confirms the fact, that portions of the 
stars were classed into constellations in very ancient times. 

I shall therefore proceed with the constellations as usually 
placed, commencing with 

1. Aries or the Kam* — ^The power of vegetation in the first 
swelling of the seeds which are sown in the earth is so great, 
that even rocks and stones are split asunder and raised up by 
this force: — and we may observe every day the earth cruml^- 
ling and giving way above the most delicate seeds as their 
vitality increases, previous to their appearing above ei^Qi^d* 
It is at this season of the year, also, tuat animals usually pro- 
pagate their species, and then follows the quickening, and the 
struggling and beating of the young in the wombs of 
their parents, — ^both these circumstances may be typified by 
the sign of the ram — the butting of the heads, which is their 
usual mode of attack by these animals, signifying the irresisti- 
ble force of vegetation : and that the ancients considered the 
ram's head as typical of sreai power, is shown by their choos- 
ing this form for the working end of that formidable piece of 
ancient mechanical artillery, the battering ram. 

I therefore consider this sign as chosen to indicate the 
phenomena of spring. 

2. The secona sign, Taurus, or the Bull, I also consider 
as typical of the continued process of vegetation, the piereine 
through the earth of the tender shoot, and the raising up and 
tumbling over of the stones or clods of earth which present 
obstacles, as the bull tosses with his horns. It may at the 
same time be representative of the opening of the womb, and 
it is a curious circumstance, that the Arabic name of the 
beautiful bright star in the forehead of the bull is (Ul Dhub- 
bur,) or Aldebaran, as we call it, which implies *' a hole or 
aperture." 

* The late eminent Sir Stamford Raffles, when Governor of Java, had in 
his possession a metallic vase or cup, supposed to be of great antiqui^, and 
discovered in Java, having the signs of the zodiac sculptured in beautiful form 
and relief on the outside. 
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* 3. The third sig^, Oemitai, or the Twins, is certainly indiea* 
tive of the reproduction of the same plants and animals in 
continued 'succession, without alteration of form or properties, 
for ever by the great fiat of the Almighty. 

4. Cancer, or the Crab.— This symbol is certainly indicative 
of the apparent motion of the sun at the summer solstice, the 
21st June, when the sun, having reached its greatest northern 
distance from the ec^uator, begins to return to the autumnal 
equinox ; but there is another curious circumstance connected 
with this sign, besides that of the natural forward and retro- 
grade motion of this animal. There are species, such as those 
common in Jamaica, which inhabit tne highlands, and 
when the annual season for spawning arrives, vast armies of 
them set out from the hills and marcn in a direct line towards 
the sea shore, for the purpose of depositing their eggs in the 
sand. They continue their direct journey with great persever- 
ance, not going round obstacles, but climbing ana passing 
over rocks and houses, when possible, and having reachea 
their destination, and deposited their eggs, they recommence 
their journey back during the night, concealing themselves 
daring the day : — and it is very probable that the observation 

* of the habits and instinct of these animals may have led to the 
adoption of the symbol, as representing the apparent path of 
the sun between the vernal and autumnal equinoxes. 

5. Leo, or the Lion. — ^The luxuriance of vegetation, and the 
earth being covered with the crops nearly ready for harvest, 
affords everywhere concealment for wild beasts, which are 
thus enabled to approach the habitations of man, and would 
be thus more dangerous and more commonly observed at this 
season ; and for want of a better reason, I will venture to 
assume this as an explanation of the sign. 

6. Vireo, — ^the Virgin or Oleaner— as she is generally re- 
presented with a stalk or sheaf of ripened com in her hand, is 
clearly indicative of the season of harvest. 

7. Libra, or the Balance, can hardly be disputed as a fit 
symbol for the equality of the night and day at the equinox. 

' 8. Scorpio, or the Scorpion. — In venturing upon the explan- 
ation of this sign, I wish the reader to carry his mind to the 
consideration of climates and phenomena which differ much 
from those of a northern residence, such as GreAt Britain. 
In the tropical, and just extra-tropical regions of the earth, 
the phenomena of the seasons, and their productions, are much 
more regular than with us. The change from a long continued 
dry to a wet season is almost instantaneous ; and in India this 
is generally so regular, that in the upper provinces the rains, 
of which not a drop has fallen for montns, may with an almost 
certainty be expected from the 10th to the 15th of June. 

I consider this sign of Scorpio to be symbolic of that instinct 
with which all the animal creation is furnished, which forces 
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jtbem to obey certain impulses ; and thus reptiles, and particu- 
larly this noxious one, tne scorpion, to avoid the effect of ex* 
posure to the rains, seeks every kind of shelter and oon<* 
cealment, and creeps into the houses of men, so as to become 
quite a plague. 

I was out on duty with a small detachment of troops, about 
forty miles from Agra, in the year 1808, in consequence of 
the village of .Polokara, on the banks of the Chumbul River, 
having refused to pay the amount of the annual collection. 
The country we were encamped upon was an extensive flat 

Elain, of deep loamy soil, close to the banks of the river, the 
ed of which, in consequence of the yielding nature of the 
soil, was from thirty to fifty feet below the level of the 
country. The hot wind and dry season was just con* 
eluding, and we were daily expecting the rains to set in. 
A short time before this, our tents were infested by great 
numbers of scorpions ; they crept into the tents at night, and 
crawled up the walls to conceal themselves under the flounces 
usually attached to that part of the tent. It was dangerous 
to handle any thing, without caution, that had lain upon the 
ground ; we were obliged to sleep in our boots, and the native 
soldiery and servants, as well as the cattle, suffered severely 
from their stings. Two favourite dogs, and two tame pet deer, 
were stung to death. There was no avoiding the plague, for 
the loamy soil, from long continued dry weather, and exposure 
to the direct rays of the sun, was reticulated in every direction 
with deep fissures, so that it was almost dangerous to ride 
over the plain. All these crevices and cracks served as so 
many habitations for the scorpions ; they were innumerable in 
them ; the harvest had been cut down, and there was no other 
cover ; and all we could do was carefully to destroy those we 
found in our tents- every morning. We had been two months 
encamped upon the ground, and had experienced no inconve- 
nience until shortly before the rains commenced, when their 
natural instinct of the coming wet season urged them to seek 
refuge in our tents. The rains came in torrents, the fissures 
in the earth closed up and destroyed many of our enemies, 
and by a little attention we soon destroyed tnose that had sur^ 
vived and taken shelter with us. After the rains had conti- 
nued some days we were free from them. I conceive, there- 
fore, that the sign of Scorpio may have been taken from the 
very circumstance of these insects and other reptiles abound- 
ing and taking refuge at the change. of season from dry to wet, 
as their natural instinct compels them to do. 

9. Sagittarius, or the Archer. — I im^ffine this figure, which 
is generally represented as a centaur with a bow and arrow in 
his hand, as indicative of the violent storms of wind, and par- 
ticuhirly lightning, which lake place at this time, when the 
rainy season commences. The arrow was tlie swiftest missile 
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known to the ancients, and to combine with it the figure of a 
centaur, I conceive, implied the greatest ima^ of velocity 
which could be represented, by any terrestrial forms at that 
time known. 

10. Capricomus. — ^This sign, again, is indicative of the 
apparent motion of the sun in the northern regions, when, 
having reached the greatest height or distance from the equa- 
tor, it commences its return to the vernal equinoctial point. 
The natural inclination of the goat, and its chief gambol when 
young, being to climb up to the highest point it can ascend, 
and going down again. 

11. Aquarius^ or the Water-bearer, — ^This sign appears 
clearly to allude to the filling of the rivers and the flooding 
of lands at the rainy season. It is generally represented by 
two wavy lines one above the other, as indicative of all terres-* 
trial oUects hews covered by water. 

12. Fisces.-^Tbis last of the twelve signs I conceive to be 
symbolic of a curious phenomenon which often takes place in 
India and other hot climates. The spawn of fish, and even 
youn^ fish themselves, having been carried up by water-spouts 
or ouier means, occasionally descend in showers from the 
clouds. These facts have been observed and recorded at Cal- 
cutta, Benares, and other parts of India, and may be one of 
the benevolent orders of the Almighty, by which inland lakes 
and other solitary waters may be stocked with fish. At Meerut, 
in the upper provinces of the Bengal Government, of the new 
cantonments of which I made the first regular survey and 
plan, a great number of pits were dug in the soil, from which 
bricks were made, in the dry season, for the public and 
private buildings. These were perfectly dry, ana water was 
obliged to be brought to moisten the clay to form the bricks. 
When the rains commenced there was no water in them, but 
towards the latter end of the rains the waters, which had 
made them so many pools, were abounding with little fish, 
and several small fish fell, in a heavy rain-storm, on the roof 
of the flat^roofed house I inhabited. As the waters dried up, 
the small fry perished ; but they are renewed every year m 
more or less abundance. I conceive, therefore, that tnis sign 
m^be indicative of this phenomenon. 

Thus, I trust, I have afforded some reasonable explanation, 
which, in some instances, may be novel to your readers, of the 
signs or symbols of the Zodiac. Man has only obeyed the 
fiat of the Almighty, that " they shall be for signs and for 
seasons, and for days and years." 

I am. Sir, your obedient servant, 

SAMUEL PARLEY, 

Retired Major, Bengal Artillery. 

St George's Terrace, Kensington New Town, 
April, 1645. 
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BUENOS AYRES AND MONTE VIDEO.— ROSAS AND 

HIS CALUMNIATORS. 

Br Alfbsd Hallalibu. 

Wb have found the impression prodoced by our observations 
on the state of the affairs of the KiTer Plate to have been such, 
that we cannot avoid some notice of the brochure which has 
emanated from the pen of Mr. Mallalieo, and which brings 
down to the latest possible period a correct and valuable view 
of the complicated interests which are now forced upon the 
consideration of this country. As lovers of freedom, as sup- 
porters of our commercial system, as followers of science, we 
are anxious to see the termination of the demoralizing war be> 
tween the two states of Buenos Ayres and of Monte Video; and 
we think that this can only be brought about by sanctioning 
the great policy which has been pursued by Grenend Rosas, 
and by avoiding a meddlesome interference, which can only 
annoy one party, without affording the least benefit to the 
other. Of the present unfortunate position in which Mdnte 
Video stands, Mr. Mallallieu has given us the following graphic 
picture : — 

'* There were, there are yet, two chieftains contending for 
sovereimity over the republic of the Uruguay, both without 
the wafls, but the one in close siege of its metropolis, and the 
almost undisputed master of all the open territory, towns, and 
population beyond ; the other, at the nead of a flying guerilla 
of wild Indians, a vagrant wanderer over the trackless jvomperv 
wastes of the Upper Uruguay and along the equally desolate 
frontiers of Rio Grande, without house, or home, or foot of 
ground beyond that occupied for the day, and ever with his 
band of followers on the tramp either in search of the means 
of subsistence, or to escape surprises and attacks by an enemy 
ever alert and on his trail. The former. General Oribe, was 
the freely elected President of the State, when the native 
population could do as they liked with their own ; the latter, 
General Rivera, imposed upon the people vi et armis by the 
French squadron and forces then warring in the River Flate, 
against Rosas, the President in possession having been ejected 
by force majeure. The rout of Rivera at Arroyo Grande 
brought another party more prominently forward, a party 
composed of the residue and refuse of Argentine Unitarianism 
in exile. Astute and enterprising, the leaders of this party 
succeeded in enlisting the large population of resident French 
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and Italian immiffrants on the side of a goyernment hastily 
scraped together m a crisis of confusion. About 4000 able- 
bodied mercenaries, mostly French, were enrolled, armed, and, 
with the aid of British and other war^mongers, jmd— paint 
d*argent paint de Suisse — for the support of this tiers (lliiers 
if you will) j^ar^t, under the selected leadership of (as so dubbed 
for the occasion) one Colonel (!)Thiebaut, a run-away French 
butcher of Rio Janeiro, and another Colonel (!) Gascoene, a 
poor French grog-shop keeper of Bahia Blanca ; the first of 
whom is travestied by M. Thiers, the protector and eulogist 
of both, into a *' peaceable man and well instructed soldier;" 
the latter into " one of the most distinguished merchants of the 
country, whose fortune may be valued at 600,000 francs.*' 
(Speech in the Chamber of Deputies.) . 

*' Such is the party (it woula be a mockery to call it govern- 
ment) which now, and since the total rout of Rivera in the 
battle of Arroyo Grrande, has disposed of life and property in 
unhappy Monte Video. The few native citizens and families 
which have not been able, or are without the means, to escape, 
in number estimated at some 4000 souls only, are fast and 
bound at the mercies of this junto of anarchists, and the band 
of foreign desperadoes at once its slave and sovereign, whicB, 
at free cost and quarters, billet themselves as they will. This 
reckless party are, indeed, now cutting each other's throats : 
in the agony of despair they are split into factions, each eager 
for the last rag and remnant of power — the power to roh — 
and, with the spoils of robbery as a means of existence, to 
make off to a foreien land. Facheco Obes, executioner^in- 
chief that was for tne concern, appears by late accounts to 
have been so fortunate as, by midnight flight, to have antici- 
pated the cuchiUo of Lamas, his successful and inveterate rival 
for the throne of office. Vasauez, the foreign minister, far the 
ablest, and the most (if not the only) respectable man of the 
motley government, had thrown up his ministry, and was, 
according to the same accounts, scheming for a safe exit. But 
little more was to be got by loans from the *'*' English &>mpany " 
as so termed, being in nict, 1 believe, a British and foreign 
co-partnery of unscrupulous entrepreneurs^ 

These &cts, however, have been so constantly misrepre- 
sented, that in Europe we have been led to the belief that 
Rosas was acting the part of a despotic tyrant, goading the in- 
nocent inhabitants of Monte Video to madness, and, forgetful 
of every tie that belongs to humanity, was wading his way to 
empire through the indiscriminate slaughter of thousands of 
bis fellow beings. No statesman, no general the world has yet 
seen, has accomplished more for the repose of his native land 
than has Rosas ; even his bitterest foes nave acknowledged it. 
The writer in the Revue des deux Mondes, who has so bitterly 
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attacked tbe measures of his govefnmenty cannot reftise the 
following testimony to his talents:-— 

'' It is scarcely nfteen years since, under the administration 
of the ime Rivaaavia, that it was not uncommon to see the 
Indians mingle in the public feasts which were celebrated in 
the city ; and when they were asked what they came to do, 
they audaciously answered, to carry off women. You will 
believe, perhaps, that these women, carried off in this manner, 
would with difficulty become reconciled to this savage life! 
Good God ! no. You would see them, a few days after, happy 
in being free, happier still in being naked, accosting the traders 
who ventured into the interior to traffic with the Indians by 
their nam^s. This instinct, which carried the society of Buenos 
Ay res towards the savage state, was then general. No one 
resisted it ; neither men nor women ; this was the manner of 
escaping the persecution of a creditor, the punishment of 
the law, domestic disagreements, and private vengeance. 

** Behold, then, what was taking place whilst Rivadavia, 
by the statements in Europe, was roaKing civilization flourish 
in South America ! 

'* During this period, Rosas had become the most able 
estanciero (proprietor of the province). His probity, intelli- 
gence, courage, and indefatip^able activity, had given him ah 
unlimited influence over the country : the gauchoB (shepherds 
of the country of Buenos Ayres) bad acknowledged him as 
their chief, and placed themselves at his disposal. He or- 
ganized them for common defence ; and it was in this manner 
that be repelled the Indians towards their deserts, and freed 
the Argentine territory from their devastations and plunders. 
But very soon the governors, who could not maintain them- 
selves even in the cities, had recourse to him for putting down 
the factions, continually springing up, and to interfere in the 
civil war, which bad not ceased to desolate the provinces. 

*' Certainly, if Ros&s, as it has been said, had only acted 
through ambition, it would have been easy then for him to 
have turned to account this state of things. Nevertheless, 
nothing of this was done : he was satisfied with sustaining 
public order wherever it was menaced, and protecting the 
established power without distinction of party or persons. He 
was not yet the man of politics ; he was only the man of au- 
thority; but this he wished to be strong, energetic, dominat-* 
ing, and acknowledged by all, because it alone could secure 
the peace of the republic, restraining all disorder, and subdu- 
ing all factions. With regard to him, he had so strongly im- 
pressed the sentiment of discipline amongst the gauchos^ who 
acknowledged him as chief, that in a country where plunder 
and assassination appeared almost legal, not a thief nor an 
assassin were to be found amongst his troops. 

" The first time that Rosas thought of mixing in politics. 



ROSAS AND HIS CALUMNIATOBS. 337 

was for having a law passed to prohibit the introduction of 
flour into the confederation. This commerce was carried on 
with the United States: the purchase of flour absorbed all the 
circulating specie of the republic, and produced the result of 
impeding the cultivation of grain in South America. 

" You may at present traverse the Pampas y rest yourself 
under the shade of the OmbA^ whose gigantic branches can 
cover a whole village, and are the only protection which the 
traveller finds against the sun and rain ; you can penetrate 
three hundred leagues before you as far as tne Andes ; ask for 
hospitality in the chacra^ (farm-houses), from the estancieros 
spread over plains after their cattle: in fine, sleep or travel in 
security without having to fear a single disagreeable encounter. 

" What is, then, the powerful prestige which protects you 
with its inviolability in a space of many thousand square miles, 
where a short time ago you could not move without placing 
in peril your purse or your life ? It is the sole name of Rosas. 

'* It is scarcely twelve years since the government of Buenos 
Ayres vainly essayed gratuitous concessions of land, in order 
to attract population, and foment cultivation, along the coasts 
of the south, from the River Quequen, Sauce*6rande, and the 
magnificent banks of the Asul until the chain of the Ventana. 
The land, the possession of which was not then accepted, is 
sold at present at 35,000 dollars per twelve square leagues, a 
fabulous price in all America. These secure and pacific coasts 
are at present covered with cultivation and cattle ; because the 
Gaucho well knows that the mark of his cattle will be respected 
in all the extension of the plain. 

" While, under the pretext of liberty, in the other American 
States, the inhabitants murder each other, and annihilate them- 
selves in discord and anarchy, is it nothing to have in so short 
a time brought peace and prosperity to a country given up 
without remedy to destruction and pillage ? Rosas has ob- 
tained It. The means have been violent, and even oppressive, 
we will concede; but have not so many fatal experiments 
proved that these were the only efficacious ones that could be 
adopted ? Despot, tyrant, or dictator^ what matters the name, 
if in the end the results be propitious." 

The manly conclusion of Mr. Mallalieu^s letter to the Earl 
of Aberdeen cannot fail to produce its efiects upon all those 
who have watched the progress of events, who have seen how 
little has been effected by the injudicious blockade of France, 
who have thought over the peculiar position in which the 
Brazils is placed in relation to Buenos Ayres, or who have the 
desire to see this country derive advantages from an intercourse 
with South America : — 

** For the last time, my Lord,^ I shall now repeat my earnest 
conviction, that the combined intervention proposed in the 
affairs of La Plata is a measure one-sided and unjust, as against 

VOL. II.— N.s. z 
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one State which has faith full v fulfilled all the obligations of 
treaty and alliance ; that, as in partial preference of another 
State, if so a ruling faction may be dignified which is abso* 
lutely without a head, without indigenous root, foreign of 
origin, and existing only on sufferance of foreign mercenaries, 
it can only end in the perpetuation of domestic misrule and 
anarchy incompatible with the fulfilment of any obligations ; 
that it is a measure moreover uncalled for by any British 
interest aggrieved or in jeopardy, inconsistent witn British 
policy, and calculated to involve the British name and character 
in the same distrust and discredit throughout Spanish America 
which now attaches so peculiarly to France, it is a measure 
equivalent to more than a *' war in disguise ;" it i3 the con- 
summation of wrongs perpetrated against Buenos Ayres by 
the infliction of a greater wrong stilL 

''The infelicitous illustration of the entente cordiale with 
France by the Premier, in this unhappy coalition of purpose, 
will fail to insdire greater faith either in its sincerity or 
duration. Confederacies for wrong hang together like ropes 
of sand at the best. Your Lordship knows, much better than 
I can pretend, what is passing and projecting ii^ the East and 
South East. The Texan and Oregon questions in the West 
promise fairly to try and to strain the extent of the entente 
cordiale^ of which we bear so much. M. Guizot, supposing 
his position permanent, must be, as he has been» the slave oi 
the circumstances and exigences of particular crises. 

" You are about, my Lord, to embark on hostile enterprise 
against the Argentine republic, excited xnainly, I fear» by un- 
fortunate prepossessions against the personal character of its 
chief authority — prepossessions grounded chiefly on the un- 
tiring misrepresentations and desperate malignity of the most 
depraved and discreditable of testimony. In the background 
are seen alone, darkly, a band of loan-mongers and schemers, 
eager to let slip the "dogs of war." France, with far other 
motives, is quite ready to join in the afiray, although in 1841 
only M. Guizot himself took great credit in the Chamber of 
Deputies for good fortune, if not for ability, in the ti^eaty by 
which the weary contest with Buenos Ayres had been cour 
eluded. ' II a mis jin^ said he^ ^ a wm expedition qui cpittait 
chaque ann^ dee tammes enormes* Unfin it nou$ a fait wrtir 
iFune lutte dans laquelle nous nous itionsimprudemment engagis^ 
une guerre ^trangdre qui ne nous regardait pas compldtement^ 
une guerre civile qui ne nous regardait pas du tout.* 

*' Never was the Argentine republic, therefore our com- 
mercial relations with it, in a state so prosperous and pro* 
gressing as at present, and for some years past, under the rule 
of Rosas. The population is rapidly on the increase ; so, also, 
the raw products tor exportation, which we require ; so, also, 
the internal consumption and increasing wants of finished 
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wares, the supply of which is almost a British monoply. The 
official trade returns do not, and cannot, declare the whole 
amount of our exported values for the Argentine market ; for 
it comports with my own knowledge, that ships are freighted, 
entered, and dispatched, tis for Brazil, the red destination 
being Buenos Ayres ; the reason being, of course, the interest 
and inclination of the merchants to conduct their operations 
with all possible- concealment, so' as to avoid or anticipate 
competition. Such, also, have been the results of public 
confidence in the government, and of the credit inspired by 
the honest administration of its resources, as well as by the 
advancing developments of agriculture and commerce, that 
the rate of exchange, which Bome few years since was de- 
pressed so low as one penny three farthings is now at four- 
pence ; whilst the bonds representing the debt of Uie republic 
m this market, which were at forty, are now at eighty-two. 
Rosas, in the midst of all the costly embarrassments of wars 
with France and Monte Video, and with internal revolutions 
to boot, not onlv contracted no debts, but has found the means 
for partially redeeming the onerous obligations entailed on the 
State by improvident borrowing predecessors, who had not 
even the excuse of wars for running into debt 

''Here, my Lord, I conclude. I have undertaken a defence 
gI the character of General Rosas, and of his system, in the 
face of popularly debauched opinion, without binding myself 
to any inaiscriminate approval of either one or the other; 
holding myself free to deal with the incidents of both as they 
may come before me. I believe him to be scandalised, past 
any example, upon a paid and organized* system of slander; 
and I resolved, therefore, that the good old English justice 
should not be denied him of ** fair play/' In the daily press 
of this city he could obtain no sufficient hearing. Knowing 
the press intimately, and independent of it as of him, I deter* 
mined that he should be heard before the British public, daily 
papers or not. I am not unconscious, my Lord, that the 
tone of this pamphlet is rather that of a partisan ; but, most 
atrociously abused on the other side the water by those who do 
not know me, and more virulently abused on this side by those 
who do^ for what I have written before, I may be excused, 
perhaps, for a certain measure of excitement in language, 
which, I believe, has never carried me beyond the limits of 
iSMst and troth." 
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THE GAME OF CHESS BY THE ELECTRIC 

TELEGRAPH. 

What the changes are that are to take phice in our social 
condition by the three great agents lately broagfat by science 
into action, — steam, electricity, and the atmosphere, — no 
human intellect can foresee. The more immediate effects are 
just visible. Of the speed with which we can travel we can form 
at present no exact estimate ; but we can prove that we can 
communicate our ideas by electricity from one spot on the 
earth round the whole globe in one-tenth of a second. The 

?ame of chess lately played at the two termini of the South- 
(^estem Railway is a popular illustration of what can be 
effected at present, though it by no means exhibits the mar- 
vellous powers which the electric telegraph may yet be 
brought to show. The only striking feature or this experiment 
was the regularity and precision with which information of the 
moves was uninterruptedly conveyed for a number of suc- 
cessive hours. The descriptions with which we have from 
time to time furnished our readers of the different electro- 
magnetic telegraphs, and more especially of that of Mr. Wheat- 
stone, have enabled them to understand the mechanism which 
was brought into action. Owing to the anxiety to promote in 
the most liberal ipanner the objects of science which the 
Directors of the South- Western Railway have always shown, 
we were enabled to be present at the distant station, Gosport, 
during the performance of the game, and enjoyed ample 
opportunity of witnessing the simplicity of the mechanical 
means which Mr. Wheatstone has adopted, the advantageous 
use he has made of the velocity of the electric current, and 
the distinct and lucid means he has employed of displaying 
the necessary signals. Of the game played by those distin- 
guished professors of Chess, Mr. Staunton and Mr. Walker, 
we have little to say ; the battle may be considered to have 
been rather one of rapid execution than slow calculation, as 
the object was more to test the powers of the telegraph than 
the skill of the players. It was, as might therefore be ex- 
pected, a drawn eame. The amateur of uiis beautiful science, 
however, might have derived a more than usual share of in- 
formation, for, during the period when the player' was in 
expectation of a reply from London, Mr. Staunton went over 
the probable moves which were about to be made by his ad- 
versary, and threw out various suggestions which were in 
themselves admirable lessons. This fortunately relieved the 
tedium which would otherwise have arisen from the circum- 
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stance of being obliged to wait sometimes more than ten 
minutes before the determination of tlie London player was 
made known. This, together with the well known co!nversa- 
tional powers and lively observations of Mr. Staunton, dis- 
tineuished as he is for gentlemanly manners and first-rate 
Ubility, enabled us to remain from eleven o'clock until nearly 
0ix in the play-room, during which various messages, ques- 
tions, and answers were unremittingly passed backwards and 
forwards, without in the slightest degree affecting the tele- 
graphic communication which kept up the game of chess. 

We may anticipate some most singular effects will be pro^ 
duced by the electric current.. There is no reason why any 
great event might not be communicated at the same instant 
throughout the whole kingdom. The salutes fired on the 
occasion of her Majesty's visit to the House of Lords might 
be instantaneously repeated, at every station, on all the riail- 
ways in England ; for the electric flame fires gunpowder, and 
the explosion .of the powder is at the same instant with the 
crack of the discharge. The expense of Captain Warner's 
long range is at once spared to the country ; instead of blow- 
ing up a ship at the moderate distance of six miles by one of 
his projectiles, we shall be enabled to do so at the distance of 
a thousand miles. There is, indeed, no^ reason why one of the 
Lords of the Admiralty should not bimsdf fire the guns of the 
batteries at Portsmouth, whilst calmly and quietly seated at 
the Board in Whitehall. Nor is there any reason why the 
electric current may not be made to answer in the more 

I peaceful or even the more elegant accomplishments of 
ife. A galvanic arrangement might be made by which 
our accomplished pianiste, Madame Dulcken, might, with 
all that taste and SKill which delights her London auditory, 
perform at the same moment for the gratification and en- 
joyment of Gosport and Southampton, and whererer a few 
wires could be conveniently transmitted. We might also 
observe that the Society for the Prevention of Cruelty to 
Animals ought to call upon every butcher to kill the animals 
used for food by electric galvanism. Each of these persons 
should have a small galvanic battery for this purpose. Not 
only is all pain spared to the poor lamb, ** whom thy riot 
dooms to bleed to-day," but the meat is rendered paore tender, 
and more delicate. It is more than half a century since 
Franklin commenced those experiments which the remorseless 
hand of war put a stop to, which have been the precursors of 
the wonders of the present day. He pronosed to give a feast 
to electricians, when ** a turl^ey is to be killed for our dinner 
by the electric shock, roasted by the electric jack, before a 
fire kindled by the electrified bottle ; when the healths of all the 
famous elect nciansof England, Holland, France, andOermany, 
are to be drunk in electrified bumpers, under the discharge of 
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guns from the electric battefy." Were we to indulge in our 
prognostics of what will yet be done by the powers of electro* 
galvanism, we should be considered as visionary enthusiasts, 
and the laugh of the uninitiated would doubtless be loud and 
long; but already are some of the wonders made known, and 
nothing but the expense attendant upon them prevents them 
from being generally brought forward. By its means ships 
may yet be navigated on the ocean, our cities illuminated, the 
weather changed, life protracted, some diseases avoided ; and we 
may use the language of him who first by eleetri<Mty drew 
lightning from the clouds : ^* I shall never have done, if I tell 
you all my conjectures, >thoughts, and imaginations, on the 
nature and operations of this electric fluid.'* 



THE GOLDSMITHS, SILVERSMITHS, AND COPPER- 
SMITHS OF ANCIENT EGYPT. 

In all that concerns the founding of metals, it is very obvious 
that the Ep;yptians, in the earliest times, had arrived at a hieh 
pitch of skill. We conclude this from the representations of £e 
implements employed in trade and even in war, in the tombs, as 
well as extant specimens of brass and copper. But it is a 
mistake to imagine that iron, in an early period of the 
Egyptian monarchy, was unknown . or unused^ A wooden 
hana-plougb, shod with iron, attributable to the date of 
Thothmes the Second, has been found. But warlike instru- 
ments of iron, and apparently of great beauty» (as appears 
from llosellini*s illustration of an armourer's shop,) were 
ysed in the earliest times, as well as in the era of the 
eighteenth dynasty. In the above illustration the distinction 
of copper and brass weapons from those of iron is made quite 
clear; some being . painted copper colour; some green, as if 
bronzed ; some yellow, representing brass : dark grey is 
employed for iron; the blue may represent steel. An inlay 
of yellow, appearing sometimes in the blue, might suggest 
that the art of damasking steel was known in those early 
times. The most extraordinary 'evidence of the skill of the 
ancient Egyptians in metallurgy consists in their power of 
hardening copper implements so as to cut granite. It appears 
to be a lost art. Improbable suggestions have been made as 
to the means by which this result was eifeoted. It has been 
suggested that the stone might have been softer at the time it 
was cut than now ; or, again, that it may have been softened 
by bruising the eifystals. But neither of. these suggestions will 
account for the extraordinary result. Roseilmi thinks that the 
sculptures on the obelisks may have been engraved (like a 
tnodem engraving) with. a wheel md a drill, and th«n brought 
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to the edge and deepened with emery, which the Egyptian 
workmen obtained from the neighbouring district of Syria. 
This has a show of probability ; but still drills of copper, such 
as those in the British Museum, would not effect the purpose 
nor touch the stone. Indeed it would seem that we must make 
up our minds to the humbling conviction of being behind the 
ancient Egyptians in this particular, in consequence of two 
ftcts brought forward by Sir G. Wilkinson. 

l8t« He states, (*^ Manners and Customs,*^ ^c?.,) that he has 
in his possession a copper chisel taken from the quarries, 
where it was employed in quarrying the stone. m>w this 
chisel, as left by the workmen who had employed it, had its 
edge unimpaired; and that it had been long and violently 
used is proved by the facts that the upper extremity of the 
handle laps over, having been flattened by repeated dIows of 
the mallet. 2nd. The allegation of our inferiority to the 
ancient Egyptians in copper metallurgy is proved by an imple- 
ment of copper, formerly in the possession of Mr. D. Burton, 
the architect, and now, we believe, in the British Museum, 
which has the elasticity of steel, and in the composition of 
which an amalgam of tin has evidently entered. 

It may in continuation be briefly affirmed, that all the in- 
struments of bronze and brass now extant, especially the pre- 
vious, prove the exceeding skill of the artisans of ancient 
Egypt m the fusing and combination of metals. That they 
made and employed steel implements, we have no proof; but 
it is scarcely likely that the obvious process of tempering iron 
by repeated heatings and immersions in water snould have 
escaped them. A concluding proof may be adduced that the 
ancient Egyptians had a mode of tempering copper which we 
have not, that the copper implements which have been trans- 
mitted to ns generally, and those which are deposited in the 
New Egyptian Room of the British Museum, are not only 
elastic but do not oxydize when exposed to the changes of the 
atmosphere. The armoury shop exhibited by Rosellini con- 
tains warlike instruments, contemporaneously collected to- 
gether, of copper, brass, bronze, iron, &c., in proof of the pre- 
ceding allegation as to the proficiency in metallurgy of the 
ancient Egyptian artisans, and coats of mail, scaled and ringed, 
inlaid with gold and brass, in the style of the middle ages. 
One large case in the New Egyptian Room at the British 
Museum is filled with bronze vessels used for the various pur- 
poses of cookery. Among them are large boilers, kettles, 
and cauldrons, while some resemble stewpans^ and others the 
common modern saucepan-; all exhibit the highest proficiency 
in metal founding and the luxurious completeness of the culi- 
tiary department in the residence of an Egyptian optimate. 

A few words may be added to the preceding observations as 
to the proficiency of the goldsmiths of Ancient Egypt at the 
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same reuote period of social civilization. AllasioDs have 
been made -with a view to prove tbat high proficiency inferen- 
tially to the example of Moses* trained in all '^ the wisdom 
ef the Egyptians," who immediately after the Exode bums «nd 
reduces gold to powder and makes it potable. This has been 
usually considered as one of the *' lost arts" of Ancient 
Egyptian chemistry. Bperhaave has left on reeoi'd a ques- 
tionable recipe for making it ; but in doing so, he adds, that 
it is the most/difficult of all the experiments in chemistry. 
Other eminent chemists hare candidly recorded the attempt 
and failure* . Nor- were we aware till lately that the experi- 
ment was deemed possible. A French chemist, however, 
named 6oguet,'is alleged to have recently effected the operar 
tion, which he also declares to be the most difficult in chemis- 
try, chiefly by the aid of natron. The workmanship of golden 
ornaments by the ancient artisan of Egyptian Thebes resem- 
bles in delicacy and beauty the modern Indian workmanship 
Ui gold, which has been handed down from father to son from 
time immemorial. The golden plate of various descriptions 
taken from the illustrations of the tombs of the 1 8th dynasty, 
is tasteful and elegant. The golden baskets found pourtrayed 
in the tomb of Ramesses the Third, are many of them of sur- 
prising beauty. But a considerable number of ornaments of 
gold (found among the monuments of Egypt) have been depo- 
sited in the British Museum, and are there open to public in- 
spection. They generally consist of rings, necklaces, armlets, 
bracelets, earrings, brooches, and various trinkets of the fe- 
male toilette, including gold and silver mirrors ; some of them 
belonging to the era of Osirtesen and Amenoph the Second ; 
in other words, to the times of Joseph and Moses. From the 
concurrent tesjtimony of Diodorus Siculus and Pliny, it ap- 
pears that the ^old was obtained from the mines of Orahus, 
on the Upper Nile, which have been worked for gold since 
the Christian era, but have been latterly neglected. . The 

?^old dust, however, as appears from the monuments, came 
rom Nigritia or Abyssinia, whence the present Pacha of 
Egypt is making an effort to reobtain it. The whole pro- 
cess of working gold is exhibited in the illustrations taken 
by Rosellini from the Tombs of Thebes and Eilythicae. 
From them it would appear that the gold-dust was washed 
and strained previous to being weighed. It was circu- 
lated as coin, in the shape of rings of a certain weight, 
and stamped; although it does not seem that there was 
any gold currency in the modern sense of the word. In 
the goldsmiths' warehouses a scribe or clerk is generally re- 

i)resented in attendance, with his writing-desk and materials at 
land, and sometimes with his reed pen behind his ear, record- 
ing the amount of gold obtained from the refining process, the 
weight, pureness, &c. Workmen are seen depositing the 
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golden ingots in safes, and the gold^ust in sealed bags, while 
others are producing articles of gold workmanship from 
chests of drawers for the inspection of customers. The peen- 
liar scales with a pendulnm, always accompanying pictures of 
the judgment of the dead, are never absent. Specimens of 
the exquisite perfection to which the art of gilding was carried, 
as a branch of the goldsmiths' trade, may be seen on the 
splendid mummies of the new Eg^tian Room of the British 
Museum. To judge from RoseUmi's ample variety of illus- 
trations, copied m>m the Tombs, the ffolden ana jewelled 
banquet services of the Pharaohs must indeed have been mag- 
nificent in materials, form, and decoration* Some of the 
urns, candelabra, epei^es, hunting cups, and exquisitelj- 
designed vases, supported by Caryatides, would not have dis« 
graced the warehouse of Rundell and Bridges, or the show- 
rooms of Howell and James. They are equally curious and 
splendid, and in every respect worthy of adorning the ban- 
queting tables of the magnificent line of princes who ruled at 
that *' city of thrones," Uie hundred-gatea Thebes. 

Homer bears witness to the exquisite ingenuity and profu- 
sion of the gold workmanship of those remote times, when he 
refers to clock-work, or internal machinery, by which golden 
thrones and banquet tables moved towards him at the bidding 
of the guest. Its profusion and proficiency are expressively 
— ^with direct reference to the Egyptian Pharaohs — m the fol- 
lowing lines recorded : — 

Alcandra» consort of Thones' high command, 
A golden dutaffgB,Te to Helen's hand, 
And that rick vase with golden sculpture fraught. 
And silver chased, which beauteous Philo brought. 

It has been surmised that Corfu was an Egyptian colony, 
like Athens and Argos ; and discoveries of Egyptian tombs 
and tablets by Lord Nugent, when officially residing there, 
tend to confirm the surmise. The garden and palace of Alci- 
nous, (as described by Homer,) the latter especially, with its 
row of cynocephalic sphynges, columns, and candelabra, are 
in their plan purely Egyptian. From thttt gorgeous descrip- 
tion, a fair conception maj be formed of the luxurious profu- 
sion and proficiency of ancient workmanship in gold. 

The walls were massy brass: the cornice high 
Blue metals crown*d in colours of the sky. 
Rich plaie of gold the folding doors incase. 
The pillars silver on a brasen base. 
Siher the lintels deep projecting o'er, 
And gold the ringlets ttiat command the door. 
Two rows of stably dogs on either hand 
In sculptured gold and laboured silver stand. 
There Vulcan formed with art divine, to wait 
. Immortal guardians nt. Aldnous' gate. 
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AliTe each animated fonn appears. 

And still to live beyond the power of years. 

Fair thrones of gold from space to space were raised. 

Where richest carpets with embroidery blaze ; 

Refulgent pedettalt the walls surround, 

Which bo^i of gold with flaming torches crowned ; 

The poUiked ore reflecting eTeir ray 

Blazed on the banquet with a double day. 



ON ATMOSPHERIC RAILWAYS. 

By Db. J, G. Hewlett. 

We directed the ftttention of our readers, some short time since, 
to the probable establishment of atmospheric railways upon many 
of the great lines of this kingdom : we likewise announced our 
intention of devoting some space to the consideration of Mr. 
Pilbrow's invention : this task we have been spared, by iht kind 
permission of Dr. Hewlett to transfer to our columns his ad- 
mirable paper on the subject, which, when read before the 
Society of Arts, deservedly obtained the warmest approbation. 
It explains, in so simple, easy, and intelligible a form, all the 
lieading points, that no language of ours could render it more 
available to those who feel anxious to know what are the views 
entertained by the original proprietors of the patent, and those 
who are about to embark their capital in carrying out a scheme 
which promises to be of such public utility. The vast mass of 
persons who are now deeply interested in all that belongs to 
rapid locomotion may have an opportunity of judging for them- 
selves how far the plan proposed is likely to be serviceable : for 
ourselves, we entertain but one opinion, which is, that it should 
be urged upon the consideration of all those whose business it 
is to carry out the gigantic schemes now in agitation. 

*' In no subject is an active, energetic, and commercial people 
more deeply interested than in the means for safe and expe- 
ditious intercommunication ; and, as we have long maintained a 
high pre-eminence among the civilized nations ot the earth for 
our zeal, enterprize^ and commerce, we can only expect to 
secure these honourable distinctions by affording every possible 
encouragement to those inventions and discoveries which have 
a tendency to bring the arts and sciences to the highest degree 
of culture and practical utility. The truth of this statement 
has been admitted ; and yet a strange but most decided oppo- 
sition has been raised to almost every remarkable invention that 
has been introduced during the last fifty years. The proposed 
locomotive steam-carriage was most violently opposed by the 
devout lovers of stage-coach travelling. The olden times and 
the olden ways were so much admired, that any innovations on 
the olden practices were dreaded with a terror— a little less 
than that felt at an approaching earthquake. That the whole 



OK ATM08PBZ1UC BAILWAT8. 347 

host of interested parties should be opposed to a new and 
improved mode of . travelling was no more than might be 
expected, because the doctrine of vested rights, as maintained 
and practically carried out in this country, had ever been a 
mighty barrier to all social and moral improvements. But that 
parties, who had no such rights to be jeopardised or damaged, 
should be opposed, must be a matter of surprise to every re- 
flecting mind ; for not a few, both in Bristol and Birmingham, 
were to be found who, on hearing of the respective railways 
proposing to accomi^ish twenty miles an hour, said, with much 
complacency, — * Let others venture their necks who please ; 
but as for me I am quite contented to travel at the rate of ten 
miles an hour, including all stoppages, and think it is speed 
enough for any reasonable man.' And so it was, according to 
the means employed — means which involved no small amount 
of suffering and cruelty to animals ; but now that locomotive 
power has become a general mode for the transmission of men 
and chattels, the very persons who were so timid, and so 
dreading consequences, are now among its warmest advocates 
and substantial patrons. Yet this must not be regarded as an 
ultimatum, but merely a step in the ever-advancmg course of 
improvement* Seeing how former inventions have been treated, 
on their first introduction to public notice, by the populace at 
large, it is no more than experience has taught us, to expect 
that every bold invention, developing some new power, should 
meet with a similar treatment : and, upon this principle, a host 
of prejudices are arrayed against atmospheric railways. The 
prejudices which have existed against former inventions, 
ana subsequently given way to approbation and admiration 
of the highest order, induce the writer of this paper 
to think, that those prejudices arose from a want of information, 
aod a consequent misapprehension of the whole invention. This 
is certainly the case in reference to many who are opposed to 
atmospheric railways ; they talk of accidents occurring by this 
mode of travelling which must, of necessity, be more fatal than 
accidents by the locomotive power. No mode of travelling can 
pledge an entire exemption from aocidents. A small piece of 
orange peel on our ordinary pavements may occasion the death 
of the man who accidently puts his foot upon it. But this is 
very different from a company of men looking pale with fear, 
dreading that a shower of. pumpkins from the moon will dash 
them to pieces, when they nave not as yet any credible testi- 
mony that there are. pumpkin gardens in the moon. With 
the utmost respect for the fears of the timid, and the miscon- 
ceptions of the uninformed, we venture to think, that a few 
plain matter-of-fact statements will have a tendency to dissipate 
their fears, and correct their misconceptions. Correct defini- 
tion is the foundation of all sound information. The terms con- 
stantly employed on this topic are ' locomotive power' and ' at- 



348 ON ATMOSPHBRIC RAILWAYS. 

mospheric principle or power.' LocomotiTe power is the me- 
chanical force identifying itself with the carriages moved. At- 
mospheric power is a mechanical force acting on the carriages 
through different media — a force renewableat mtervalson the line 
— ^so uiat the atmospheric power is often classed with the station- 
ary, as the impulse, or cause of motion, is only at intervals, as 
in some railways, such as Blackwall, the rope by which the 
carriages are moved is put in motion ]}y a power that is entirely 
fixed and distinct from the carriages themselves. The history 
of atmospheric railways will satisfactorily show that* the princi- 
pie is not so new — and, consequently, the plans constructed on 
It by no means so jejune and immature — as some imagine. If 
seven cities have contended for the honour of being the birth- 

Elace of Homer, it is no wonder that many persons who have 
ad thinkings and imaginings on the subject should contend 
for the honour of being the inventor of the atmospheric mode 
of propulsion. There are some difficulties in tracing this Nile 
to its right source ; the first authentic data, however, which we 
have immediately connected with the subject, is the publication 
of a pamphlet in 1810, by Mr. Medfaurst, in London, in which 
he proposed the idea of employing the power of the atmosphere 
created in an extended tube laid between the rails^ and commu- 
nicating the moving power thus obtained to propel carriages 
travelling along a road. Mr. Pinkus, however, asserts, that 
Mr. Medhurst only proposed the impracticable part of Papin's 
plan of forcing air under the compression of many atmospheres, 
as several others before him had done, adding, at a subsequeiit 
date, the idea of moving a piston through an under ground tun- 
nel, by forcing in air behind it, from distances of twenty miles 
apart, and; by means of such piston and tunnel, impelling pas- 
sengers and goods. Medhurst's first plan was to con vej[ Tetters 
and goods by means of rarefaction ana compression of air in a 
channel six feet high and five feet wide, contained in a paved 
road or iron railway. Mr. Medhurst, it should be observed; 
took out no patent, performed no experiments, and distributed 
his pamphlets chiefly amongst his friends ; so great controversy 
has always existed as to the legitimacy and extent of his claims. 
In 1824 he contested his claims to invention, in a paper war 
with Mr. Valance ; and in 1840 Mr. Pinkus contested them. 
In 1817 Mr. Lems proposed a plan, which was a modification 
of that of Medhurst's. In 1824 Mr. Valance took out a patent 
for this method of an underground tunnel, also availing himself 
of rarefaction and atmospheric pressure. Mr. Valance made 
experiments with his system at Brighton, but does not appear to 
have been successful, so that his patent produced him no re* 
turn, while Mr. Medhurst claimed priority of the invention. 
There is, however, strong reason for deciding that Mr. Valance 
first proposed employing the power of the atmosphere against a 
vacuum for railway purposes, as Mr. Medhurst did a plemun. 
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In 1828 Mr. Medhurst re-published his pamphlet of 1810, and 
be then proposed to use a tube comparatively much smaller, to 
enclose a piston in it, and to transmit its action to the outside 
through a longitudinal opening ; he proposed also to have sta- 
tionary engines twenty miles apart» for forcing in air. Of this 
plan he published a drawing, showing a long box, and a pipe 
suspended over a channel of water» in order to make a water 
joint or valve. According to the assertions of some of his 
friends, he made experiments with this and failed, from the im- 
possibility, explicitly says one, of making the continuous com- 
munication from the inside of the pipe to the carriage tight 
enough to allow a useful degree of rarefaction to be produced ; 
Mr. ^inkus, however, says that he was well informed that Mr. 
Medhurst never made a single experiment. The suggestion of 
that mode of railway transit appears to be fairly due to Mr. 
Medhurst ; the important step of creating a vacuum before the 
piston belongs to Mr. Valance, while the further improvement 
of attaching the piston to an external carriage is disputed by 
Mr. Medhurst and Mr. Pinkus ; Mr. Medhurst's pamphlet is 
certainly the jfirst publication, while Mr. Pinkus quotes no evi- 
dence as to his own claims. On the 1st of March, 1834, Mr. 
Pinkus brought out his first patent \ and in this he proposed as 
a valve^ one m the form, of a cord or rope, and which he calls a 
valvular cord. Mr. Pinkus states that in 1830 he had t^ain 
prepared fresh plans and specifications, such as are now en- 
rolled, and that he had exhibited them to his friends, and in 
1833 commenced his patent. In 1834 he constructed a large 
working model, which was publicly exhibited in Wigmore 
Street; according to the Samudaadvocates, the experiments were 
acompletefailure ; but in 1836 an association was formed for work* 
ing under Mr. Pinkus's principle, and contracts were made for 
works, to demonstrate the principle. In 1836 Mr. Pinkus took 
out another patent for this country, with improvements, and 
also for foreign countries ; in this the valve was formed of iron 
plates, secured to felt, to lay against pieces of wood, which he 
proposes to fix to the inner sides of the trough, as presenting a 
smoother surface than cast-iron; he also described a spring 
copper valve, fastened at its foot to the pipe, and meeting at 
the top in the shape of an inverted V. The system was then 
called the pneumatic system, and excited a good deal of atten- 
tion, and much controversy. At this period works were design- 
ed to be applied on the West London Railway, at Wormwood 
Scrubbs; the works. nearly completed a line half a mile in 
length, formed on the margin of the Kensington Canal, which 
was united with that line of railway; Messrs. Samuda and 
Hague were the contractors for the engines, the former also for 
the mains and valves. Mr. Clegg is claimed by Mr. Pinkus 
as having . been at that time confidentially employed and 
consulted by him* and as having witnessed the progress of th^ 
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experimenlB; to these assertions of Mr. Pinkus we have not 
seen a satisfoctory answer ; certain it is, that on the 3rd of Ja- 
nuary, 1839,. a patent was taken out by Messrs. Clegg and Sa- 
muda, from which practical results have been obtained. The 
grand principle of the improved atmospheric plan, up to thift 
period, was hermetically sealing the valve with a compositioti 
each time the train passed. In 1838, experiments had been 
made on this plan at Chaillot, through the exertions of Mr. 
James Bonfit. Next, an extensive experiment was performed 
on Wormwood Scrubbs, on the West London Railway, Mr. 
Pinkus's apparatus having been removed, his company falling 
to the ground for want of funds. The portion of the line se- 
lected was half a mile long, with a rise of 1 in 120 for rather 
more than half the distance, and 1 in 116 for the remainder. 
On the 11th of June, 1840, this line was opened for experi-. 
ments, and these were attended with suf&cient success, and so 
far sanctioned by the approval of eminent engineers, as to jus- 
tify further proceedings. We should observe, that on the 3rd 
August, 1839, Mr. Pinkus obtained a third patent, in which he 
describes a valve and composition precisely similar to Cle^g 
and Samuda's; on the 24tn March, 1841, a fourth, where he 
proposes a gaso-pneumatic power. About 1841, Mr. Bonfit 
set up at Havre, in the factory of M. Nilbus, machinery for 
manufaoturing Clegg and Samuda's valve. At the close of 
1843, Clegg and Samuda'^s plan was laid down on the Dalkey 
line for the short distance or one mile and a (][uarter ; this is a 
continuation of the Dublin and Kingstown hne. And in the 
Bubse(][ttent history of atmospheric railways, we have last — ^but, 
as we imagine, not least— tne extraordinary but simple inven- 
tion of Mr. James Pilbrow, which obtained a patent on the I8th 
November, 1844 ; this inventbn does away with the continuous 
valve altogether, having many other advantages which preced- 
ing inventions cannot claim. 

** As the two plans^which now chiefly engage the attention of 
the public are that of Messrs. Clegg and Samuda, and that of 
Mr. Pilbrow, we. purpose, in a subsequent part of this paper, 
to give a minute description of each of these plans, and a com- 
parative estimate of both. At present we invite your attention 
to the general advantages of the atmospheric system above 
steam locomotive power. A diminution of expenditure is one 
of the most obvious advantages. In the original outlay there is 
not a necessity for that extensive levelling as is now required ; 
engines of very great power will not be needed ; the wear and 
tear of materials will be diminished ; and, by consequence, the 
rates of charges for travelling will be lessened, and cheap 
traveUing will be secured with a certainty of increased safety 
and comfort. This advantage of safety is one of paramount 
importance. The atmospheric system precludes all tne terrible 
calamities of bursting boilers and burning trains, with which 
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the public has become painfully familiar. Running off the lina 
is also avoided, since, in the atmospheric system, the impelling 

Eower is at the centre of gravity, and musU from its action^ 
eep the train on the rails, A collision of trains, from which 
such disastrous results have arisen, cannot possibly take place 
on the atmospheric principle. Then, not to enter into any 
metaphysical discuss&ou of the question, how much the very 
consciousness of safety promotes our comfort«^it may i^uffice 
to say« that the atmospheric system offers a full enjoyment of 
the pure atmosphere of heaven as you quietly glide on by an 
invisible power, and entire freedom Kom the Ranking of cum« 
brous machinery* flying sparks, hot cinders* and strong sul- 
phuretted hydrogen. Another advantage is» increased speed— r 
the average rate of travelling by the atmospheric power being 
fifty miles an hour* while the highest velocity of travelling on 
the fastest line* by steam, is thirty miles an hour ; and* in a 
country where time is appreciated as property of great value* 
this must be considered of paramount importance did it exist 
alone; but when speed can be secured at less expense, and 
with increased, safety and comfort* no doubt can. exist to which 
system the most decided preference is to be given. The plans 
of atmospheric railways, now fairly before the public, claim our 
particular attention. The first we notice is that of Clegg and 
Samuda; and we cannot do better than give the description 
drawn up by M. Arago* We shall now say a few words on the 
manner in which they have contrived to eetablisfa an immediate 
and unyielding connexion between the piston, on which the 
atmosphere acts as a moving power* and the leading carriage of 
a train running outside the tube on the ordinary rails. This 
inflexible connexion, of which we have Just spoken* could not 
be established convfBuiently* except by mesAS of a metal rod 
passing from the piston to the carriage. Now* as it is necessary 
that this connexion should be maintained during the entire 
course of the piston* there must be a longitudinal opening in 
the upper surface of the tube. It is along this upper slit that 
the metal arm travels* by means of which the movement of the 
piston is communicated to the leading carriage of the train, and 
thence to all the others. This rod* or arm* has been very justly 
called the connecting or moving arm* or plate. But^ it may be 
asked* if there is an opening in the tube* how is the vacuum to 
be produced ? We give the reply. The opening is continued 
the whole length of a valve* by which it is nermietioally closed ; 
the vacuum can be thus successively produced in that part of 
the tube to the left and right of the piston* aa in the closed tube, 
of which we have spoken in the commencement* By a move- 
ment* to which we shall presently refer* the valve is partially 
opened near the piston* so as to let the connecting plate 
pass; after which it immediately falls by its own weight* 
This is the mo&t delicate part 'of the apparatus. If . the 
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valve actually closes the opening, a perfect vacuam is 
produced and maintained, by which we obtain a permanent 
and powerful moving force. On the contrary, shoula the valve 
allow the air to enter by any fissure, we cannot produce a suffi- 
cient vacuum but by having recourse to a very powerful air- 
pump — and, moreover, this imperfect vacuum can only be sup- 
ported by the continual action of the pump. The longitudinal 
valve, which closes the opening of the tube, is formed of a strip 
of leather of indefinite length, strengthened above and below by 
a series of iron plates of about a foot long, and not leaving a 
space between them of more than three-eighths of an inch. 
Weight is thus given to the valve without destroying its 'elas- 
ticity. The leather is closely and hermetically fastened by one 
of its edges to one side of the opening. The other edge remains 
unattached and moveable; and, when the valve is closed,* it 
merely rests on the second lip of the- openitig, which has been 
previously covered in its entire length by a composition of war 
or tallow. When the valve opens, that edge of the leather 
fastened to the tube bends, and thus acts as a true hinge. The 
valve is never raised to a perpendicular position ; its movement 
never exceeds an angle of forty-five degrees. The mere falling 
of the valve by its own weight does not give it sufficient ad- 
herence to the edge of the opening, so as to prevent the entrance 
of air into the tube ; therefore it scarcely resumes its place before 
it is heavily pressed by a wheel fixed at the back of the leading 
carriage, to which also is attached a cylinder filled with* burning 
charcoal, for the purpose of melting the composition of tlillow 
and wax by which the valve is held down. This is a full 
description of the Clegg and Samuda atmospheric railway. 
Did time allow, we mi&^ht also notice a similar plan by 
M. Hallette, of Arras. We come now to notice the invention 
by Mr. Pilbrow, C.E., for which a patent has been taken out.' 
Now this invention does not appear to be, like many of its pre- 
decessors, a mere improvement in some mechanical detail, but 
seems rather to be a new creation — a new system altogether. 
It might be asked, where Clegg and Samuda's patent difiers 
from Pinkus's, &c., or what have Clegg and Samuda done? 
but no one will find it necessary to investi^te far to discover 
the difference here — ^no one will ask that question as to Pilbrow's. 
By this plan, the necessity for ^he continuous valve running 
along the upper part of the tube is entirely avoided ; the con- 
nexion between the propulsive principle within and the car- 
riages without being obtained in a manner entirely distinct. 
The propulsion tube, instead of being broken, or stopped at in- 
tervals of a few miles, extends unbroken for the whole distance; 
At intervals, on the top of the propulsion tube — say every thirty 
feet — there are placed boxes and supports. Within these boxes 
are cogged wheels or smooth-surfaced wheels, (a combitiation 
of the twO| as the model is now before you,) working horizontally 
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on an axle or shaft, the upper portion of which passes through 
an apertare in the top of tne box. and at the outside, or above 
these boxes, the same axles are made to bear rollers or wheels 
siiailar to those inside the box. The passages through which 
the shafts pass are rendered air-tight by the shoulders or flat 
fillet turned npoo the shafts. [The lecturer referred to diagrams.] 
Attached to the propulsion piston is a long rod or bar, nearly- 
fitting the small square channel or tube» cast upon the pro- 
EulsioQ tube; and, running along with the piston, is conducted 
y this smaller tube between the lower wheels. Eifher sioe of 
this bar is covered with cogs, or is smooth, or a combination of 
the two» as the case may be, [the lecturer referied to diagrams 
and model,] corresponding with the surface of the wheels within 
the boxes i^ve described. It should be mentioned, also, that • 
these wheels, or rollers* are made to project in a slieht decree 
within the amaller tube. [The lecturer pointed out the distinc- 
tion between the adhesion and cog plan ; the latter not being 
indispensable, but* on the contrary, arrangements which many 
prefer.] As to the model in particular, which meets all the 
ohfectioos raised against other forms or arrangements of this 
invention, the manner of working the apparatus is simply 
this: — the air being exhausted from the propulsion tube, 
the piston, with its rod attached, is moved along inside it 
by the pressure of the external atm.osphere ; and, as it moves, 
the rod works on the wheels on the inside^ turns them 
round* and, as they turn the wheels outside, the boxes turn 
alao. These external wheels are then made to act upon the 
train, by means of a rod attached to it, similar to that attached 
to the piston within ; and thus, as the piston moves along in- 
side the tube, the first carriage of the train moves along also 
over it oataide the tube, through the medium of this double 
set of wheels and rods* In attempting to give a comparative 
estimate of these two plans, it is right to sute that Clegg and 
Samu^a's plan has most of the general advantages which at- 
mospheric railways have over the present locomotive principle. 
The great distinction, however, between the system of Messrs. 
Samuda and that of Mr. Pilbrow is this — that in the former the 
connexion between the carriage train and the propulsion piston 
is direct; in the latter it is indirect, a third medium being em- 
ployed. Another important distipction is that the Samuda sys- 
tem has the propulsion tube above ground, and has insuperable 
diflioultiee in crossing roads* and m intersecting other lines ; 
the Pilbrow invention placing the tube below the surface, gets 
rid of all the objections in regard to crossing and diverging 
lines from the main trunk. The continuous valve of the Sa- 
muda plan, must necessarily occasion much leakage, while the 
Pilbrow plan, dispensing with the valve altoeetber, no leakage 
from that cause can possibly arise. The leakage of Saniuda's 
plan is equal to 6«horse power per mile* but Pilbrow'^s only 
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2^ horse power daring the whole time of working every ten 
miles ; the Samuda plan requires an exhausting engine at short 
intervals of about two miles and a half; the rilbrow plan can 
be worked with only one engine at the interval of ten miles. 
The Samuda plan is remarkably complex, and, therefore, may 
be subject to frequent interruptions for repairs. As M. Arago 
inquires — 'Can we hope for future success from a system, into 
which enters, as principal agents, a strip of leather of immense 
length, a composition of wax and tallow, and a hot iron to dis- 
solve the wax V Now, the Pilbrow plan is remarkable for its 
simplicity, and the fewness of agents employed. It is much to 
be lamented that the Pilbrow plan has been attacked, and diffi- 
culties ascribed to it, for which no grounds whatever exist— 
difficulties which have no existence whatever but in the ima- 
gination of the objector. Even the imagined difficulties must 
be frankly met, such as * the fine ground metallic surfaces of 
the wheels soon being injured ;' * the friction and wear of the 
spindles by dust ;^ but the most formidable objection was 
stated against the use of cogs — that great speed would cer- 
tainly break or strip the cogs. Now, the inventor has stated 
in his pamphlet, and in this room (January 8), that you may 
dispense with the cogs, and make use of adhesion, or a com- 
bination of the two, at high velocities, though it is right here 
to 8tate« that an experiment has been made with the cogs at 
the rate of fifty-five miles per hour, and they did not break or 
strip. It, however, would be perfectly useless to spend time 
in refuting objections which have been either anticipated or 
already proved groundless." 

One very important point which we deem it right to no- 
tice, is, that it is immaterial whether cog-wheels, threaded- 
grooved- wheels, or plain surface-wheels, be employed. The 
principle of the invention is the entirely new method by 
which the impelling power is connected with the carriages. 
And this is the chief feature in the invention, together with the 
great principle which distinguishes it from every former inven- 
tion, viz., the entire absence of any continuous valve. 



LORD ROSSE'S TELESCOPE. 

In the " Times ^' of the 16ih April there is a letter from Sir James 
South descriptive of this magnificent instrument, and of some 
of the observations made by it : there is one upon the occulta- 
tion of a star by the dark part of the moon, wnich produced a 
phenomenon that, Sir James says, is involved in impenetrable 
mystery. The following is the account he gives, and the solu- 
tion which is now oiTered will, perhaps, render the matter ap- 
parent 



LOKD ROSSE's TBLBSCOPfi. 355 

*' On the 15th of March, when the moon was seven days and 
a half old, I never saw her anillumined disk so beautifully, nor 
her mountains so temptingly measnreable. On my first look- 
ing into the telescope, a star of about the seventh magnitude 
was some niinites of a desree distant from the moon^s dark 
limb. Seeing that its occultation by the moon was inevitable, 
as it was the ftrst occultation which had been observed with 
that telescope, I was anxious it shonld be observed by its noble 
maker, and very much do I regret that, through kindness to- 
wards me, -he would not accede to my wish ; for the star, in- 
stead of disappearing the moment the moon's edge came in 
contact with it, apparently glided on the moon's dark face as 
if it had been seen through a transparent moon, or as if the star 
were between me and the moon. It remained on the moon's 
disk nearly two seconds of timie, and then instantly disappeared 
at lOh. 9m. 59.72s. sidereal time. 

" I have seen this apparent projection of a star on the moon's 
face several times, but, irom the great brilliancy of the star, this 
was the most beautiful I ever saw. 

' '* The cause of this phenomenon is involved in impenetrable 
mystery." 

Previous to the occultation, there existed a ray of light from 
the star to the eye of the observer. Now, whether the light is 
transmitted particle by particle, or whether light is transmitted 
by undulation, which the result of observations and the balance 
of probability renders the more certain, the following effect 
would be the same. 

The ray of light represents the star in all its parts the mo- 
ment the star is obscured by the passage of the moon, the 
star itself being fixed, the ray would not disappear until the 
time had elapsed which it takes to pass from the moon to the 
earth, a distance of 5!40,000 miles, this taking up two seconds 
of time or thereabout, the spectrum of the star would remain 
on the eye* during that space, and then would instantly be lost. 
The moon itself continuing to advance would give the spectrum 
the appearance of passing a short distance upon its face, and, 
as Sir James says, leading us to suppose the star was seen 
through the moon. 

Sir James South afterwards, in relation to the passage of the 
satellites of Jupiter over his face, asks the following question : 

" Will the telescope tell us why the satellites of Jupiter, 
which generally pass over Jupiter'^s face as disks nearly of white 
light, sometimes traverse it as black patches ?" 

In endeavouring to solve the preceding question, we shall 
haye to state a few facts about which there is no dispute. The 
diameter of Jupiter is well known to be 94,100, while that of 
the earth is 7970. The largest of the satellites of Jupiter in 
its diameter is not equal to that of the earth. These respective 
diameters will give proportionate areas on the spheres of sur- 
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faces capable of reflecting solar light. The magnitude of these 
surfaces will give very different appearances of light accorditie 
to the mass which they present, and. consequently, the reflected 
light of Jupiter from its immense area, which is so much larger 
than the earth, although at a distance of more than five times 
that of the earth from the sun, will receive and reflect a far 
greater amount of light than the earth, or its own satellites, 
which will account for the intensity of the luminous appear- 
ance of Jupiter. We jud^ of the intensities of light by compa- 
rison ; for instance, a board painted white will appear far dancer 
than writing paper, and writmg paper darker than snow newly 
deposited. The intensity of light, therefore, upon ift satellite 
will be greatly less than that of Jupiter : but we must go a little 
farther ; light is reflected most intensely precisely at the angle 
of incidence. Now the reflective spaces on a sphere of small 
dimensions are very greatly less from this cironmstadce 
than the space upon one of far ereater area. If, for in- 
stance, any one will hang up a wnited ball and cast a ray 
of light upon it, he will find, excepting in the ang^e of iBci* 
dence, which depends upon the situation of the eye of the ob- 
server, that the rest of the parts of the ball, as they recede from 
that angle, will become darker. Now, these being the pre* 
mises, we ought not to be surprised at a satellite possessing so 
very small a comparative share of light, in respect to its pri** 
mary appearing dark on passing over the most luminous jmrt 
of Jupiter, although it may appear light when viewed aepsr* 
rately from him, or even whilst passing over any of the less illn- 
minated parts of the planet itself. 

The small quantity of light that these satellites reflect, aod 
not its intensity on the angle of incidence, is the reason that 
these satellites are not seen by the naked eye upon the earth. 

We trust that the foregoing explanation is sufliciently evi- 
dent, at the same time that we respectfully submit that if 
astronomers would make themselves masters of a little natural 
philosophy, in addition to their great attainments as mathemaF 
ticians, they would be able to solve not only many of the ap- 
pearances of which we are now cognisant, and on which there 
seems to be an extraordinary degree of ignorance, but also to 
account for those new and important facts, which we fully de- 
pend upon being made known, by the furliier use and oontem* 
Slated improvement, according to Lemaire*s plan, in Lord 
Losse's telescope, for the spirited and able construction of 
which his Lordship has laid the scientific world under endur- 
ing obligations. J. A. Bobbon • 
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IMPROVEMENT OF ENTAILED ESTATES. 

An important aubject, intimately affecting the progress of 
agrieultnre, and the interests of all dependent upon it for 
their incomes, whether landowner, tenant, or labourer, has 
been brought under the notice of Parliament by the Duke of 
Richmond, in the course of the past month, and a committee 
appointed to inquire into it. We allude to the law in reference 
to entailed estates, especially as relates to improvements made 
upon them. It may not bie generally known that no less 
than two-thirds of the estates in England and Wales are under 
entail or settlement; the condition of that state of things 
being that the tenant for life is deterred from laying out 
money upon draining, and other permanent improvements, be** 
cause if he did so, he would have to do it out of his own 
pocket and at his own risk, there being no power whereby he 
can charffe even a part of such outlay as an incumbrance 
upon the land. The consequence is, that thousands of acres 
of land remain undrained, thousands of labourers unem* 
ployed, and hundreds of thousands of capital diverted into 
other courses. 

In Scotland, on the other hand, which has always been con- 
sidered the stronghold of the principle of entail, a more wise 
and liberal system prevails. Thdre, by virtue of various Acts 
of Parliament, particularly the Montgomery Act, (1770,) and 
the Aberdeen Act, (1824,) these disabilities of the teifant for 
life have, under certain restrictions, been removed, and to the 
evident lulvantage of both tenant for life and his successors, 
in the improved character and. rental of the land. 

The contrast between the effects of the two systems we find 
strikingly instanced in the case of Mr. J. Adam Gordon, who, 
himself a large landed proprietor, has for some years been most 
active in drawing the attention of his brother landowners — parti- 
cularly those suffering under the thraldom of entails — to the sub* 
ject. Mr.Oordon's speech, as chairman of the Tring Agricultural 
Association, October, 1844, and his address to the Council of 
the Yorkshire Agricultural Society, March 13, 1846, and 
which are now before ub in the form of a pamphlet, contain all 
the beta of the case in a lucid and synoptical form. In the 
latter address, Mr. Gordon candidly confesses that he is moved 
to take np the matter by self-interested motives, and if he can 
show others why they should do so likewise, what stronger 
grounds could he urge ? Mr. Gordon states, that he is tenant 
for life of strictly entailed estates in the counties of Somerset 
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and Hertford, in the islands of Antigua and St. Vincent, and 
also in Scotland ; and what is the result of his experience? 

" I am also a tenant for life of entailed estates in Aberdeen- 
shire in Scotland, entailed in perpetual entail by a more re- 
mote ancestor, and probably with just as many fetters and re- 
strictions, only that the venom of them has been diluted, and 
the grasping caprices of meddlers with centuries to come, 
curbed by the wise Acts that have been obtained by the Scotch, 
and have been passed from time to time, called the Mont- 
gomery, the Aberdeen, and Roseberry Acts, unfortunately ex- 
tending to that kingdom only. I have found great difficulty, 
or rather no poteer at all, in improving, leasing, exchanging, 
or draining, or building upon my entailed estates in England, 
from inability to raise money or charge the next heir with a 
fair proportion of the expense, and having no power of leas- 
ing or exchange; so that the consequence is, that while in the 
period of seventy years my estate in Scotland has quintapled 
m rent, in this country my estates have not doubled, although 
the land is more fertile, the markets nearer, and the seasons 
more genial." 

We have no doubt that if other English landowners were 
asked, they would tell the same tale. In his speech at Tring, 
Mr. Gordon speaks more in detail, and extends by a parity of 
reasoning the same liberal principle to the case of the tenant 
farmer. 

** Unless/' he8ay8/'farmershadIeases,itcouldnotbeexf>ected, 
nay, it would not be safe for them to carry on experiments. He 
had visited East Lothian, which he had just heard Liebig, at 
the Glasgow dinner^ pronounce the first agricultural district 
in the world. Well, there the farms were let on nineteen 
years' leases. (Hear, hear.) , On those farms were steam en- 
gines, and every sort of machinery and implement. There the 
tenant farmers originated the proposition to give £600 a year 
to Professor Johnston, to act as their affrioultural chemist. 
He hoped it would not be taken amiss if he said that Scot- 
land was fifty years in advance of England in agriculture. 
Why? Because the Scotch farmers had leases. (Hear, hear.) 
Two-thirds of the land in England was under strict entail or 
settlement. So it was in Scotland, but that was no barrier to 
improvement there. (Hear, hear.) The Duke of Richmond 
ana himself, not to mention other proprietors, tenants for life, 
were engaged in improvements on a range of above fifty 
miles between the Murray Firth and the River Don, and were 
enabled to carry out these improvements in Scotland, because 
they could charge two-thirds of the expense on the next heir. 
That system encouraged tenants for life to lay out their money 
freely. (Hear, hear.) Scotland had enjoyed thi^ Act, called 
the Montgomery Act, since 1769, and entailed estates were 
equally well cultivated, arranged by exchange, and leased with 
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those in fee. (Hear, hear.) The i^glish landlords of en- 
tailed estates and their farmers were fettered, but the Scotch 
not. Hence the latter were able to do great things. He had 
heard, ' Really you Scotch do things we English cannot.' But 
why not 7 Gi^e Englishmen the same advantages as the Scotch, 
the same powers of leasing, and exchanging, and charging, 
and then every farmer in E^nglaixd would be able to do as much 
or more than the East Lothian fanners. (Hear, hear.) When 
landlords talked of tenants putting their shoulders to the 
wheel, it was natural for them to reply, *' At least, do you 
M.P. landlords put a little legislative grease to the axle, to 
make it work freely.' (Hear, near, and laughter.) He con- 
sidered the cause of agriculture was not best protected by the 
circulation, or rather the accumulation of pamphlets, ' one 
half of which was not believed ; the other never read ;' and 
that the money so laid out would be more beneficially em- 
ployed in such prizes as were given that da^, and useful expe- 
riments. Let their representatives in parliament make good 
their cause against all comers, by getting: sound and simple Taws 
for drainage, leasing, exchanging, building farm-houses, sted- 
dings, dvkes, walls, planting, roads, enclosing, and schools, as 
Scotlandf had enjoyed for above seventy years ; by which all the 
venom of entails had been extracted, and improvements encou- 
raged in that happy country ; while here, landlord and farmer 
were, as it were, bound in the legal fetters of the unmitigated 
mortmain of entail and settlement. Tiien it would be seen 
whether the English fanners were a whit behind their brethren 
of the north." 

In a letter to Col. Arden, in Yorkshire, the same gentleman 
says, — ** The rent of my Scotch estate, in seventy years, is 
quadrupled by the nineteen years' leases, the face of the 
country quite changed, every sort of improvement made, and 
I am commencing an outlay of 7,000/. or 8,000/.*' 

After reading these statements, we can only express our 
wonder that the beneficial effects of the Scotch law should 
have been seen and acknowledged by the world for more than 
half a century, and no attempt — at least no practicable at- 
tempt — made to apply the advantages of the same system to 
the struggling agriculture of this country. We say no practi- 
cable attempt, because it is certainly true that, in 1840, Mr. 
Pusey originated and carried into law a drainage Act, which 
proposed, as far as draining is concerned, to extend the Scotch 
principle to England. But the machinery by which he pro- 

Eaed that the parties should proceed was so intricate and cum- 
rsome, that it very shortly became evident that the remedy 
would be more ruinous than the disease. When we state that 
ail the necessary proceedings were ordained by this Act to be 
taken through the medium of. the Masters in Chancery, our 
readcM will at once^readily agree with us in the last remark ; 
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and* we believe it to be an undoabted fiict, as stated by Mr. 
Gordon, that '* in foar years, one person (but only one) did 
actually take advantage^of it." Another presented tbe Act to 
his solicitor with a view of applying its provisions to his 
estates, who only asked his client, *' now many doien Chancery 
suits he was prepared for?" Disappointed with this result, 
Mr. Pusey actually, in 1844, brought in a Bill to repeal his 
own Act ; but even this he was not able to do, the Bill being 
^* shelved" before the session closed. 

In this unsatisfactory position of affairs, Mr. Gtordon, being 
himself an '' interested party," and being invited thereto by 
Mr. Pusey, Mr. Smith of Deanston, and others, took the 
matter in hand, and framed the draft of a bill on the whole 
subject, based upon the principle of the Scotch Acts. This bill 
has been printed for circulation amongst parties who take 
interest in the subject : it has met with the avowed approval 
of the Yorkshire, West of England, and South Wales Drainage 
Associations, the Earl of Devon, Earl Ducie, Mr. Smith of 
Deanston, and several other hi^h authorities; and will 
doubtless be taken into consideration by the Duke of Rich- 
mond's committee. We should state that Mr* Qordon's sketch 
of a bill proposes " to enable tenants for life to make certain 
provision' for their widows and families, which is also the law 
m Scotland ; but, approving entirely of this proposal, we shall 
at present only attend to that part of the scheme which relates 
to outlays for improvements. ^ 

The provisions propped by Mr. Gordon are very simple,— 
as nearly as possible similar to those of the Scotch law. In 
Scotland there is no interference of Masters in Cbanoery : all 
the fortu required is notice to the next tenant of entail, to 
lodge the vouchers in the sheriff's office, and to commence 
the improvements within a year. The powers thus placed at 
the disposal of the tenant for life are chiefly these :r— to give 
nineteen years' leases ; to chargj|e the estate for thxiee-foorths 
of all monies laid out in farm buildings, fences, dykes, and 
drains; and two- thirds for mansion houses, stables, &c«, kc,; 
provided only that the charge should not exceed a certain 
number of years' free rental. By the excambion dause, also, 
power is given to exchange fifty acres of cultivated, and five 
nundred of waste lands, with neighbours, in order to straighten 
marches. 

In the scheme proposed for England and Wales, the lithe 
commissioners are to undertake the duties performed in Sco^ 
land by the sheriff's office. The method of applying by tl^ 
tenant for life is to give notice to the commissbnen, and 
advertise three times in a county newspaper. Smreyors may 
be employed to report to the commissioners, who will guard 
the interests of the next heirs. The improvements contem- 
plated are divided into two Schedules, according to dieir 
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greater or less permanent utility; and tbree-foartfas of the 
som, but not to exceed fonr jears^ clear rental, may be charged 
on the emtate for improrements in Schedale A ; and two-thirds, 
but not to exceed two years' free rental for improvements, in 
Sehedule B. It also gives power of leasing kh* twenty*one 
years, at a foil yearly rental; bnt the mansion honse, and 
home ihrm, &c., not beyond the life of tenant for life; power 
for leasing lands for batlding for ninety-nine years, bat not 
within three hundred yards of mansion boose ; to exchange 
lands for equal value, not to exceed one hundred acres lying 
in one spot, or one-fourth of the property. 

We will only say, in conclusion, that this measure takes up 
a very important subject, and that it appears to treat it in a 
lucid and comprehensive manner. It well deserves attention 
of all who are interested in the permanent value of landed 
property ; and we feel satisfaction in having been amonffst the 
first of public writers to direct their notice to it. We may 
add that many of its provisions are very similar in principle to 
the recommendation of the Irish Land Commissioners ; and we 
trust that the day is not far distant when this beneficial prin- 
ciple will be applied eqimlly to the three kingdoms of the 
empire. 



ON THE AGRICULTURAL CHEMISTRY OF THE 

PRESENT DAY. 

Thb science of agricultural chemistry ,may be considered as 
indebted for its existence, in this country, to Sir Humphrey 
Davy ; in his popular work, the best methods for analyzing 
the soils were first published, and the soundest applications of 
chemical knowledge directed to the purposes of preserving 
and rendering available the various manures. He first pointed 
out what changes in the soil might be expected from the 
nature of the crops, and the necessity of an accurate study of 
the manures to replace that which had been abstracted; but 
still in this, the work of one of our first chemists, we do not 
find any allusion made to those improvements which modem 
fiurming has introduced — ^bone-dust and draining. Years 
passed, and no further attention was paid in our works of che- 
mistry to this subject than a recapitulation of the views of Sir 
HumfArey Davy, and a notice, apparently more to make a 
claim for what chemiatry might do, than for what it had done, 
when. Professor Liebig suddenly brought the subject a^in 
prominentW forward. His work abounds in information, it is 
written ably, and so free from technical language that all 
students can understand it ; and with them, the startling asser- 
tions in which. it abounds have passed as undoubted &cts. 
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Still, faulty and defective as this work is, it is to it we are 
indebted for the interest with which this subject is now re* 
garded ; and as chemists of great eminence have been ap* 
pointed professors to the diflferent agricultural societies, and 
their attention concentrated upon this pointy and they themselves 
brought in direct contact with practical farmers, we may hope 
that chemistry will yet succeed in effecting those great im- 
provements in this, which it has always done, sooner or later, 
for every science to which its aid has been called. 

Beyond the excitement of this praiseworthy interest, the 
work of Liebig has. done but little ; to one view only was it 
directed ; one object alone appeared to the writer worthy of 
attention, and that was the presence of ammonia. Was any 
manure beneficial, it was submitted to analysis; it contained 
traces of ammonia, its action was evident, and however satis- 
factorily its success could be on other grounds accounted for, 
they were never brought forward even as auxiliaries. So pre- 
vailing is this partiality for ammonia throughout tfaie work of 
the Professor, tnat after a long drought, the luxuriant vegeta- 
tion which succeeds the first refreshing shower is accounted 
for as due, not to the fact that the moisture has restored life 
to the parched-up vegetation, but to the minute quantity of 
ammonia which can be by chemical analysis^detected in the 
rain ; and the successive showers are not so beneficial, not 
from the plant bein^ now supplied with the moisture for 
which it was perishing, but from their not containing 
the ammonia which the first shower had absorbed. The 
views, also, of respiration, as producing animal heat, which 
Professor Liebig has brought forward, regarding which the 
student, from the perusal of his work, would imagine there 
was no doubt, are by no means so clear as is there laid 
down ; the strong points, it is true, are ably and pronainently 
stated; new but unimportant facts are urged as evidence; 
but the theory rests precisely upon the same foundation as it 
did in the time of Priestley. The fact of the disappearance 
of oxygen from the air expired, the formation of carbonic 
acid as shown bv lime-water, the removal of carbon from 
the dark venous blood, and its change to the bright red 
colour of the arterial, were then known, and the analogy 
thus presented to the changes of burning charcoal, then urged 
as a proof that as heat was produced by the one— the heat of 
combustion — it could equally account for that of animal life. 
But the adverse points which then prevented the adoption of 
this theory are passed over ; it could be urged with the same 
force now, that caloric is not observed more in the lungs than in 
other parts of the body, which it would be, if they are to be re* 
garded as the focus of heat; that no particular latent heat could 
be there detected bv the closest tests ; that in the experiments 
of Sir Benjamin brodie, after decapitation, where artificial 
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respiration was kept up, the temperature of the body »ank 
immediately, though carbonic acid was freely formed; and 
▼ariotts cases of injury to the nervous system have been re- 
corded, particularly one by Mr. Guthrie, where this power of 
generating heat has been lost, where the individual, though 
wrapped in the warmest clothing, has not been able to keep 
up the standard of heat, though producing the full quantity 
of carbonic acid. The work of Professor Liebig goes, also, 
entirely to prove that ammonia is the natural stimulus to vege- 
tation; under its powerful influence the plants absorb the 
carbon of the air vitiated by our breath, and thus grow ; the 
waste of ammonia by the ill management of our manures was 
ably pointed out, and gypsum was recommended to be strewn 
about the stables to absorb it. But here, as an article in the 
'^ Agricultural Journal *' pointed out, after experiments de- 
monstrated, that gypsum will not, in stables, absorb the small- 
est portion of ammonia ; the first agriculturists tried it 
without success ; and though in the laboratory you can, by 
mixing solutions of ammonia and sulphate of lime or gypsum, 
form a sulphate of ammonia, and thus render it permanent, 
yet, in stables, where the gas exists diluted, no quantity of 
ammonia could be detected by the most delicate tests; yet 
Professor Liebig stated its absorption, not as a matter of 
theory, but as an acknowledged fact, and recommended its 
adoption in the strongest terms. 

. The study of manure opens a wide field to the Agricultural 
Society, everj farmer depiends upon it, and yet wastes at least 
one-half; it is true, by bone-dust, by guano, he can at a great 
expense replace this waste, but as this could be at once easily 
obviated, it is worthy the attention of the Agricultural Society, 
and we are surprised to find, not only how little this import- 
ant subject has been attended to, but what erroneous, views 
have been entertained. Here results attested by the chemist 
and the practical farmer would be a most valuable guide ; at 
present, unfortunately, guano and other manures are classed 
roughly together ; to apply them, it would appear simply ne- 
cessary, without a single precaution, to throw them upon the 
land, and the results of tne experiments — successful perhaps 
by chance, for the fiiilures are never noticed — ^are stated. A 
large wheat crop has been obtained in some land ; the reader 
trieait. His land may be unfitted : the hard subsoil at a few 
inches depth, as in some parts of Oxford, may cause it to be 
washed away ; he may apply it at an unseasonable time, aud 
it may be wasted ; and the former, when ruined, is held up by 
his neighbours as a victim to speculation. The advantage of 
a well directed society is here most obvious ; a chemist 
might analyze the manure, the experience acquired in his 
situation, with the assistance of those practically acquainted 
with agriculture, would* enable him to suggest the time and 
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the soils most adapted for the experiments, and on these trials, 
successful or not, the farmer could depend ; gradvally as the 
circle of knowledge became enlarged by these important in- 
vestigations, the Society might further deyelop itself, and then, 
without the charge of arrogance, put forth its pretensions to 
cope with the Royal Institution, the King's GoU^e, and other 
schools of instruction, as a school for instruction in this branch 
of science. 

When land is first submitted to cultivation, the science of 
farming is extremely simple : the seed requires but to be sown, 
the crops in due time to be collected ; those lands only are 
selected which are drained by their elevated situation ; when 
this is exhausted the settler moves on, till the land from lyine 
fallow becomes again suited to the plough. In Poland and 
many parts of Russia this constitutes farming ; the river is 
the reservoir for his manure, which to him is even a nuisance. 
But England is very differently situated ; with a population 
rapidly increasing, a thousand souls added daily to its num- 
bers, the decreased mortality from the advance of medical 
knowledge and the more perfect drainage of towns, the ezisU 
ence, whether for good or evil, of laws acting as a barrier, 
save in cases of famine, against any introduction of corn, this 
country requires the perfect cultivation of every spot ; while, 
as neither our climate or soil are like the vast plains of Poland 
adapted to the growth of corn, by labour ancl the judicious 
use of manure only can we render it so. The first great point, 
therefore, with agriculturists, should be to render their soil 
similar to the fertile fields of liie Continent ; to neutralise the 
damp so inseparable from our insular condition by a perfiect 
system of drainage, and to husband their manure by the simple 

Erocesses of throwing a few handfuls of salt among the muck 
caps, and by protecting it by coverings of clay or earth from 
the washings of the rain; a great saving would thus be 
effected ; by the use of sawdust saturated with dilute sulphuric 
acid freely sprinkled amidst the straw so used for litter, the 
valuable alcali ammonia, instead of being as now a nuisance, 
would be absorbed, and as urea has always been found one of 
the most powerful of our fertilizing agents, a very great ad- 
vantage would result. Thus far at least the agriculturist could 
advance with the most perfect safety, and further experiments 
would soon improve the method of applying his manure. It 
is now strewed loosely in the field, the gases evolved during 
decomposition can escape freely, and the rain, upon which the 
farmer depends to soak his manure into the earth, must, if at 
ail in excess, wash its valuable salts away ; we have often 
examined the water in ditches near the fields where these 
manure heaps have been laid, and have invariably found them 
strongly impregnated with saline particles. &>me experi- 
ments, too slight to deserve more than mention, would appear 
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to showi thai protecting it with a eoyering of earth, ploughing 
it as it were into the land, might he adopted with aavantage ; 
the experiments are not yet sufficiently complete to be pub* 
lished. On most lands the weeds are tH]mt-**thas at least the 
farmer secures the destruction of the seed ; but on the policy 
of this the practical aericulturists do not agree. We have 
heard, on viewing a well cultivated fitrm, the owner declare 
that it was due to his care in keeping it so clean ; he regularly 
pares and bums it, while a few miles ftirther it was ui^ed 
against a tenant he had impoverished his land by this very 

Siractice. Undoubtedly a very laree source of manure is here 
estroyed, for the ashes are useless ; we have repeatedly 
examined land where they have been strewn without the 
slightest sign of improvement, but on pointing this fiict out to 
the farmer, you are referred to the luxuriating growth on those 
spots where the heaps of weed, &c., have been burnt. It is in 
vain for the farmer to look for instruction on this to him ap« 
parent analogy in the pages of the Agricultural Journal ; it 
IS a practical point, and therefore not noticed. A luxuriating 
growth is undoubtedly produced, it is clear, not from the 
ashes —they contain so slight a trace of saline matter as to 
need no attention, and moreover produce no result, — ^is it from 
the salts liquefied by the heat absorbed in that state of the 
earth 1 The chemist of the Agricultural Society could, by 
analyzing carefully that portion of the soil and comparing 
with portions near, ascertain at once if that view was correct ; 
or find perhaps, by further investigations, the cause of the pow*- 
erfully permanent fertilizing aeent thus produced ; and such a 
study might lead to what would appear at present completely 
neglected, the scientific application of manure. The pages of 
the A|^ricultural Society appear filled, unfortunately, out with 
the wildest theories upon chemistry ; in one volume we find a 
long article dpon the feeding of cattle ; it is there stated that 
starch and sugar of milk are of identical composition ; had 
the writer ever seen sugar of milk, he would have known, 
that from the great proportion of salts of lime, it resembles 
considerably more plaster of Paris ; a small portion only is 
soluble in lioiling water : in fact two more different substances 
could scarcely have been selected. The comparative leanness 
of cattle during summer months is attributed to the muscular 
exertion required to drive away flies ; while the perspiration 
induced by the warmth, the true cause, is passed as unworthy 
of attention. Trifling as these may appear, to the country 
farmer who is unable to detect errors, even when so apparent 
as these, such unguarded statements may prove of serious in* 
jury as encouraging him to useless expense* 

Drainage is fortunately applicable to so manv lands, that 
its indiscriminate adoption nas not been attended with any 
evil result, and the depth of thirty-six inches would appear the 
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most judicions standard, as not interfering with tbe ploughing 
or other farming operations. Bat in some lands, as at Oxford, 
it may well be douhted if any such system could be at all sue- 
cessiully employed ; the soil, at the depth of a few inebes, 
consists nearly entirely of flat pieces of magnesia and lime- 
stone, and this strata affords a mechanical impediment to tbe 
passage of water, and with the slightest descent tbe drainage 
must be of itself so perfect, that unless on a clayey soil the 
manure would be washed awoy. But in some lands, on the 
other hand, tbe benefit must be immense; indeed, it is our 
only hope of competing with the superior climate and soil 
of the Continent. In no part of Britain will it be more ser- 
viceable than in Ireland ; the greater part of which consists of 
bogs, the result of their peculiar moist climate. We have 
seen land which lost more than half its weight by an exposure 
to a heat of 260* ; seed could hardly fail to decay, when sown 
in such unfavourable circumstances ; and as life and property 
become more secured, a great field will be here opened for 
capital ; for land drained, rolled, and mixed with lime, in 
which it is singularly deficient, would yield several hundred 
per cent. The introduction of railways, by affording a market, 
must therefore prove of immense importance to this miserably 
cultivated country. The simple process of ascertaining the 
moisture of his ^il, is one which any farmer could effect 
before his fire, and if the ^* Agricultural Journal " gave cor- 
rect data, which the farmer c6uld understand, its advantages 
would be more widely extended ; he would at once see how 
well his increased prodi:|ct would repay the outlay, inde- 
pendent of the improvement in the health of his live stock, 
and, what is too often neglected, that of his own, and the 
health of his family and his servants. The simple examination 
by the thermometer would show him tbe difference of the tem- 
perature between the drained and the undrained land ; the 
few degrees noticed will fully account for the growth of the 
corn in weather which, in the undrained, would produce a 
failure. These useful experiments cannot fail, however rude 
and unpractised the operator may be; but nothing can be 
more absurd than the attempts to sitnplify chemical analysis 
to the extent recommended in some recent agricultural 
treatises. In taking, for example, the specific gravity, the 
plan proposed is extremely simple, but for want of those 
captions which a chemist invariably uses, the most erroneous 
results must be always obtained. A specific gravity bottle is 
recommended, to hold at a given mark 1,000 grains, when the 
soil is introduced to fill it from 600 grains to this mark, and 
the difference of weight gives the specific gravity. In the 
Treatise for which the Agricultural Society gave their prize, 
not the slightest allusion is made to the great source of error, 
that at the end of two hours the operator will be able to in- 
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troduce more soil, and thas increase the specific gravity of that 
which he imagined he had carefully obtained. This is, how- 
ever, a department the fanner can hardly hope to reach. An 
analyBis, unless correct, is useless ;. but even where care has 
been taken to secure, by one skilled in analyzing, a correct re- 
sult, the farmer is scarcely more advanced. He sees alumina, 
iron, traces of the phosphates, silica, and is completely per- 
plexed at the complicated ingredients; the result of the analysis 
IS to him nearly the same as when by the microscope the country- 
man first sees the globule of water magnified, with its myriads 
of inhabitants ; the evidence of his eyes is hitrdly sufiicient to 
convince him that he is in the habit of swallowing daily 
a liquid, every drop of which would appear suffici* nt to choke 
him. The analysis surprises the farmer, and he asks of the 
chemist information how to improve his land, and he is in- 
formed in reply, that the elaborate analysis has not nor could 
not enable him to give any opinion. The land of Bagshot, a 
barren and hitherto unreclaimable heath, is most rich in vege- 
table matter, and gives nearly the same results as the most 
fertile plains of tlussia ; and some land in Yorkshire, producing 
hardly sufficient to support a few geese, is precisely identical 
with some highly fertile land in. Norfolk. The mechanical 
texture may differ ; the situation, too, may exercise its influ- 
ence ; one may be sheltered from the Cbld winds which 
blight and destroy the other, or some agent may exist which 
chemical analysis may not detect, which the heat to which the 
soil is submitted or the acids employed may decompose, but 
which by improved. methods we may hereafter find out and 
neutralize. It is better for chemistry to acknowledge that 
her first step is on a new path, that the ground must be .care* 
fully examined, before any further advance is made, than to 
mislead, perhaps, to ruin, those who confide in its professors. 
Great improvements may be made by following the plans laid 
down for the management of the manures, and the next step 
may perhaps reduce to equal certainty the treatment of the 
soil itself, though at present all is speculation. An error on 
thiff point has led to most serious consequencea, and it has in- 
duced some to engage in expensive and fruitless undertakings, 
A professor, one of our first, whose works are in every one's 
hands, and whose lectures are always thronged with anxious 
hearers, acted upon the idea that, with his knowledge, he 
could render farming successful. He failed entirely, losing 
several thousand pounds ; for that reason he has not pub- 
lished, what would have been most valuable as warnings, his 
unsuccessful experiments. But his want of success is not 
a failure of chemistry, though, because .his successor, a plain 
farmer,, was more fortunate, it is so regarded among his 
neighbours : the farmer was one accustomed to labour ; with 
him no servant could shrink from his work, which, with the 
professor, occupied with other thoughts, there would have been 
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but little difficnltj in doing. The times, too, were adverse ; 
and the injury done to the land by the experiment was probably 
not fairly stated by the incomer, who would naturally regard 
matters in their worst light. The true way would be to compare 
the professor enteringon fiirmine, with the rarmercommencingan 
analysis : the countryman would scarcely, in one case, need mora 
the assistance of the professor, than he did thatof tbeexperieneed 
farmer when he entered upon his ill*judged speculatioo. 

In the estimation of the value of manures the aid of 
chemistry is, however, indispensable : by it the farmer caa 
safely assure himself that he is not maae the victim of un- 
principled adulteration. In Scotland, where the analyzing 
department has been thrown more open, and at a compara-* 
tively trifling expense the value of any manure can easily be 
obtamed, it was found impossible to sell any spurious guano; 
in the English market it was greedily bought up, the test in 
England being simply the evolution of ammoniacal gas by 
treating the manure with quicklime. By mixing with the 
trash sold a solution of muriate of ammonia, it was easy to 

S've a far greater supply of ammonia than the genuine guano, 
6 efficacy of whicn appears to denend on the urates and 
phosphates with which it is surcharged* A simple stimulus of 
nitrate of soda is comparatively useless; the weight of the 
apparently luxuriant crop is not very materially increased, 
and unless the manure has those salts which the real guano 
possesses, the result on the v^^tatioo of the next year is lam^iU 
ably apparent. This has been most marked in some farms 
where, contrary to the advice of chemists, nitrate of soda was 
largely employed. Enormous quantities of this salt are found 
in America, and a very large quantity was imported on the 
speculation that it would supersede saltpetre, the lutrate of 
potash, in the manu&cture of gunpowder i but, notwithstaadine 
every care, it was found to deliquesce— to become moist ; and 
therefore, for this purpose, it was valueless. The speculator 
instantly recommended it for a manure ; and a clever aeent 
travelled for it, and in an ingenious manner demonstrated ils 
advantages before the astonished fermers hj writing their 
names on the grass with a small pot filled with a solution of 
the salt. In the course of a week or two he called for orders, 
by which time the farmer was enabled distinctly to read bu 
name in the luxuriantly growing erass. Large orders were in 
this way obtained ; and the speculator disposed, to a great ad- 
vantage, of his cargo. The next year tne farmer was also 
enabled to read his name even more distinctly, but in a different 
and more unpleasant way, the writing being shewn by the 
absence of vegetation. Against such results chemistry is at 
least a guard ; and, guided by her agriculture has here, within 
the last few months, made some great advances, partieulariy 
in the employment of fibrous covering. 

(To be continued.^ 
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A CHAPTER ON EYES. 

Op all the various organs of sense, none have so frequently 
been the theme of a poet's laudations as the eye. Thus conse- 
crated^ by time and precedent, as the soft expressions have be- 
come, it would be difficult to select a page of rhyme, or rhythm, 
epic, didactic, lyrical, or. dramatic, without finding some allusion 
to " burning glances," " gentle beamings," or some other poet- 
ical attribute of those highly prized, and certainly very 
beautiful little ministers to our noblest sense. 

Well ! surely they are worthy, enough of all this praise; but 
if. repetition be detractive of the beauty of a poetical senti- 
ment, (and but few will doubt it,) then we cannot but admit that 
the eyes^ as regards their poetic attributes, are a somewhat 
hackneyed theme. It has recently occurred to us, however, when 
musing in a kind of poetico-philosophical vein, that the subject* 
of eyes is not yet threadbare ; it has occurred to us that, with- 
out yielding ourselves up to that species of mental aberration 
which is usually termed poetical, without wandering in the 
world of dreams and spectres, and giving our imagination carte 
blanche over veracity, we mi^ht yet write a little about the 
eyes that is at once philosophical and poetical, and, strange 
enoiigh to say, true withal. 

To be serious !. How beautiful is it to speculate on the nature 
of light ! How delightful to trace the various forms of the visual 
oi^ns as they appear in different animals,*variously modified 
atf theyare to suit their various exigencies ! How instructive to 
regard the clumsy means by which/ in our optical instruments, 
we copy the effective, though simple handicraft of nature ! 

Understand our purpose well, then, reader. We do not in- 
tend to offer you any thing like a treatise on the eye, either 
anatomical,optical,phycological, or physiological ; no, nothing of 
the sort. We are now in that kind of rao(^ to which most of 
us are not strangers; too indolent to study, too fatigued to keep 
wide awake, yet too excited with philosophical musings to 
sleep, although ever and anon we sink into a kind of reverie. 
We could not for the life of us expound the rigid' principles of 
a system — we are disinclined, in short, at the present moment, 
to direct our deepest, our most serious attention, to a philoso- 

I)hical subject; but we would fain amuse ourselves with it a 
ittle, and if possible we would also amuse you. 

Very crude, indeed, were the opinions of the ancients with 
regard to the principle of light. Plato imagined it to consist 
of einanations from the eye itself, which by impinging on ob- 
jects rendered them luminous ; an idea poetical enough in itself, 

TOL. II. — N. S. B B 



370 A OHAPTEB ON EYBS. 

to be 6ure« but yet not very rational. It would serve, however, 
to render intelligible the expression of " burning glances,^' 
which, according to this Platonic theory, might be darted out 
from young ladies' eyes. Far more rational was the Pytha- 
gorean theory, that light, instead of being an emanation from 
the eyes themselves, was given off from luminous bodies, and 
impinged upon the eyes: this explanation is indeed the one 
now usually received, including as it does two rival theories, 
one that light consists of actual particles, the other that it con<' 
sists of waves. 

Whatever may be the intimate nature of light, whether it be 
really matter, or a motion amongst the particles of matter, or 
whether it be, according to Professor Oersted, merely a succes- 
sion of electric sparks, — its optical agencies (which is all that now 
concerns us) are evident enough ; — it acts in straight lines, pene- 
trates some bodies, is retarded by others ; is of three primitive 
colours, which were formerly erroneously supposed to be seveoi 
and occupies in travelling a perceptible space of time. 

In tracing the gradual development of organs throughout the 
animal kingdom, we shall be frequently struck with this fact, that 
as we proceed low in the scale of creation, functions which in our- 
selves require localized and complex organs, are discharged in 
a much more simple way. Thus, for instance, in all mammatia 
there is a localized respiratory system consisting of organs 
called lungs, for the purpose of purifying blood by means of 
atmospheric air,*^indeed ali vertebrated animals possess localized 
organs for this purpose, of one construction or another; but on 
descending the scale, we And that the respiratory organs, 
although still specific, become disseminated throughout the 
body : in the insect tribe of invertebrate animals, for example, 
breathing is carried on by various tubes on either side of the 
body: the air is no longer inspired through the mouth, but 
penetrates the sides ; neither does it proceed to locaUzed organs 
or lungs, but is diffused through the various breathing tubes. 
Hence the agony and ultimate death of a wasp, when its sides 
are smeared with oil or syrup, an operation which occludes its 
breathing pores, and it becomes suffocated. Here we observe 
one step towards the dissemination of organs for the perform- 
ance of a specific function : let us descend lower still in the 
scale of creation until we arrive at the polyp, where there are 
absolutely no specific organs, either diffused or localised, for the 
performance of this specific function, and hence respiration can 
only take place by mere general absorption from the surface or 
the cavities of these animal bodies. 

Now one of the senses, namely, that of touch, is remarkable 
for its known diffusion. Every part of our bodies is subject to 
this sensation, — we have no specific member for touch, although 
some parts of our body are more delicate in this respect than 
ethers. In some animals, however, this sensation is localized 
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in a remarkable degree, — a fact which naturally leads us to 
inquire whether in certain beings it may not be limited to some 
specific organ. 

Next comes the question whether or not other senses may 
not be subject to the same variation also, — whether, in short, 
referring to the sense now most specially under our notice^ 
namely, the sense of sight, it may not be in some animals 
diffused, and require no specific apparatus for its appreciation 7 
It is not doubted that many animals not possessing specific 
▼isnal oi^ans, without eyes in point of fact, are nevertheless 
sensible of the influence of the principle of light: the veretillum 
cynamorium^ for instance, one of the polypi feree, avoids the 
light, and prefers shaded situations, and yet has no eyes. 
Other instances might be adduced. It is imagined , therefore, that 
such animals see with their skin, a condition which, if true, in 
one particular animal or class of animals, may be supposed by 
some Insus or freak of nature to be occasionally present in 
higher creatures, for instance man ; this granted, we may, if 
charitably inclined, offer this as a rational hint to the advocate 
of clairvoyance and mesmerism. 

Leaving these beings, which, at the remotest confines of 
animated nature, derive their scanty sense of luminosity from 
impressions so vaeue that they defy our attempts at explanation, 
let us rise upwards in the scale of creation, and remark how 
variously the organs of vision are formed, how modified, how 
elaborated ! until in vertebrata they attain their very acme of 
perfection. 

Those persons who have not been accustomed to view the 
wonderful disclosures of microscopic life, are but little com* 
petent to form even an idea of the myriads of living beings 
existing in a mere drop of water i^^Nay, even vegetable infusions, 
and most animal ana vegetable liqiuids, teem with life ! with 
minute beings, often highly organized, which have not been 
merely observed, but actually classified, and their characters 
and habits— nay, even their anatomy — minutely studied ! We do 
not purpose classifying these minute creatures, but will content 
ourselves with the casual remark, that most of them, if we are 
to believe the united testimony of numerous microscopical 
observers, are possessed of actual organs of specific vision ; 
simple, it is true, and limited as regards power, but nevertheless 
as localized and as distinct as our own. The eyes of these living 
beings are little red or darkish spots, adapted to absorb 
luminous rays, and therefore capable of enabling the animal to 
distinguish light from darkness, but nothing more ; the percept 
tton on various tinted hues, and of forth and outline, must be to 
these little beings totally unknown. Eyes scarcely more 
elaborate than these are found in the leech and snail, animals 
which, although so much superior to those just described in 
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point of dimensions, are nevertheless but little better provided 
fbr in regard to their power of vision. 

The eyes of insects are far more elaborate, and present two 
perfectly distinct varieties or type — they are either simple or 
compound. Nature, ever bountiful, though never lavish to 
prodigality of her endowments, gives organs only in proportion 
as they may minister to the exigencies of an animal : the red 
eyes of poly gastric animalculse, merely capable of distinguishing 
light from darkness, are abundantly sufficient for all the neces- 
sities of those little creatures ; but for the denizens of the 
insect world — beings whose strength and agility are, in propor- 
tion to their size, superior to all other bemgs who wing their 
rapid flight, encompassed on all sides by ever- vigilant enemies 
of larger growth — another and more elaborate ocular apparatus 
is absolutely necessary. Their simplest eyes (for they have 
two kinds) are nearly as perfect as our own, consisting of 
cornea, lens, vitreous humour, and black pigment, whicli sur- 
round the other parts of the visual apparatus, except a minute 
portion in front, thus forming a pupil and iris— such is the 
simple insect eye with which some insects — for instance, the 
cockroach — are alone supplied. Now this eyeu perfect though 
its optical arrangements be, is not imbedded in a moveable 
socket like our own ; therefore Nature compensates for this 
defect by giving several of them, placed on various parts of the 
head. But the most wonderful arrangement consists in aggre- 
gating many of these simple eyes into one mass, thus forming a 
compound eye of many distinct facets, each of which takes 
in a separate field of vision. Some insects are entirely sup- 
plied with these compound eyes— of which the beetle is^an 
example — whilst others possess eyes both simple and com- 
pound, for instance, the sirex gigas. 

A microscope is not absolutely essential to enable us to see 
the facets of these compound insect eyes ; most persons have 
looked upon the eye of a common dragon-fly, and seen that 
their own face was multiplied into a number of little images: 
the house-fly's eye presents^ the same appearance, but not so 
distinctly. This optical appearance depends upon the exist- 
ence of several facets, each presenting itself under a different 
angle. By the aid of a microscope these facets have been 
counted, and then their number may well excite our admira- 
tion. In the ant there are tifty of these facets, or eyes ; in the 
house-fly four thousand ; in the dragon-fly upwards of twelve 
thousand; in butterflies upwards oj seventeen i/iottsand three 
hundred and Jifty-Jive have been counted ; nay, in some co- 
leopterous or scaly-winged insects there have been numbered 
no less than twenty-eight thousand and eighty-eight ! 

How wonderfully constructed is this beautiful organ of 
insect vision! how admirably adapted to the necessities of 
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insect Hfe! The gaudy dragon-fly, presenting, as he does, 
such a conspicuous and tempting show of ^colours to the active 
swallow^ eludes the feathered enemy by superior agility of 
flight. Mere agility, however, would avail nothing without 
tile aid of powerful eyes; accordingly Nature has given him 
somewhat more than twelve thousand bright and piercing 
ones— some looking upwards, some downwards, more back- 
^rards, and some on either side. Beautiful though they be, 
and admirable in their contrivance, we must leave the com'- 
pound eyes of insects, and ascend the animated scale. One 
step upwards brings us to the arachnidansy including spiders, 
ana cheese mites, and scorpions, none of which little beings are 
insects, although frequently considered as such — they belong, as 
we have intimated, to the arachnidans^ and differ from insects 
in several important particulars : firstly, their head and thorax 
are joined together ; secondly, they possess eight legs, whereas 
insects have only six ; thirdly, instead of antehnse, like insects, 
they possess terrific weapons of attack anci defence — fangs like 
the spider, or pincers like the scorpion ; fourthly, the greater 
number of them respire by lungs ; and last, though not least, 
their eyes are formed on a different plan, being invariably 
simple, and made up of parts almost similar to our own. 

Amongst the molluscous division of animals we have already 
alluded to the eyes of snails ; in some other beings of this 
tribe, however, the visual organs present remarkable peculiari- 
ties. The cuttle-fish is an extraordinary instance of this — its 
eyes being entirely covered by the external integuments or 
skin, which is transparent, it is true, and thus serves the 
purpose of cornea in the higher animals. 

We next come to the eyes of vertebrate animals, which 
present all the excellent qualities that the most acute optician 
could desire, and which are as infinitely superior to the clumsy 
devices of his art as the pure light of Heaven is superior to all 
other. One thing is particularly interesting in studying the 
optical devices of the eye — our most perfect optical instruments 
are formed after the exact principles on which have been con- 
structed those organs : every step toward sthe improvement of 
such instruments has been the result of our copying Nature — 
or rather on our having followed Nature's steps — for although 
often plagiarists we were not always conscious of plagiarism. 

In the days of Sir Isaac Newton, it was thought by this 
great man that refracting telescopes would never be rendered 
achromatic, or capable of representing white objects without 
colour*-»their improvement he pronounced hopeless. Opticians, 
as was natural enough, regarding the opinion of this great 
man as infallible, gave up the attempt, and made reflecting 
telescopes exclusively. Refractors, however, have since been 
rendered achromatic-^and how ? — whvi by copying the mecha* 
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msm of the eye. Nature suggested the meaDS, but Newton 
did not take the hint. 

We think the beauty of the eye will be more fully appre- 
ciated if we previously take a review of the construction and 
optical properties of telescopes. True, this will be a digression, 
but what then P we claimed a sort of poetical license in the 
treatment of our subject, and we will proceed to take it. 

The merest tyro in optics knows that light when it passes 
through transparent bodies is refracted ; if the refracting body 
be plane and of equal thickness, then will various rays of light 
be equally refracted ; if> however, the body be not of equal 
thickness^ whether plane or curvilinear, then other phenomena 
result, all explicable, however, by a consideration of two fiitcta : 
firstly, that of the three primitive colours of which whilf 
light is composed, each possesses a different refractive power; 
secondly, that a ray of light impinging on a refracting body of 
greater density from one of lesser density, is refracted towards 
the perpendicular, and vice ver9&. 

Now, we take it for granted, that every body knows the 
property of a triangular prism in decomposing white lights and 
the reason of this property. This understood, what we are 
about to remark will be intelligible enough. 

As soon as it was discovered that an arrangement of different 
lenses in a proper manner would make an instrument capable 
of rendering remote objects more distinct,^n other woras, as 
soon as the discovery of the telescope was accomplished, — 4he 
observers viewed with regret that the outline of such objects 
was fringed with an unpleasant misty burr, more or lese iodig- 
tinct, and tinted with numerous colours. The removal of this 
imperfection was a great desideratum ; and amongst othere the 
celebrated Des Cartes imposed on himself the task of nccoor 
pushing this great end. He investigated the subject mathe* 
maticaiiy, and arrived at the conclusion that all lenses which 
were mere segments of spheres must necessarily possess this 
defect, inasmuch as their curve is such that they cannot 
possibly concentrate every ray of light, even of one colour, on 
the same point or focus. He therefore succeeded in determining 
the form of a particular set of ovals, (termed, after him, the 
Cartesian ovals,) out of which lenses might be cut which should 
be free from this injurious quality ; and he succeeded to this 
extent,*— that with one particular kind of primitive light his 
lenses overcame the previous indistinctness of vision: with 
compound light, however, — white light for example,— * the 
imperfection still remained. Hence opticians no longer troubled 
themselves to make these Cartesian lenses; and evenNewtonaub« 
sequently pronounced the improvement of refracting teleacopca 

Now the indistinct vision of which we have spoken is chitfy 
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produced by the edges of a lens, which, in point of fact, may be 
regarded as prisms ; consequently the imperfection alluded to, 
and called spherical aberration, may in great measure be ob- 
viated by cutting off those edges, or, what amounts to the same 
thing, by covering them with an opaque diaphragm, as is done 
in the microscope and telescope. This proceeding, however, 
does not totally overcome the evil. Newton, who discovered 
that the different colours of light were possessed of different 
amounts of refrangibility for the same medium, was not aware 
that different media possessed different refractive power for the 
same colour. Had he been aware of this fact he would not have 
pronounced the improvement of refractive teU^scopes Ju>peless> 
VVe will set out with the assumption that one kind of glass 
disperses one kind of primitive light — viz., for example, blue 
light — beyond the true focus ; theory indicates that another lens 
of different glass, having a property (if such can be found) of 
dispersing the other two primitive colours, namely yellow and 
red, beyond the focus, would counteract the imperfection. 
Well this, in modem telescopes, is actually accomplished by 
using compound lenses made of various kinds of glass. We 
will, to our next paper, show how beautifully all this knowledge 
had been anticipated in the construction of the human eye. 

(To be continued) 



ANASTATIC PRINTING. 
MR. Faraday's lecture. 

It would be idle, in our present state of knowledge, to discuss 
the advantages which have accrued to man from the invention 
of printing. The rapid reproduction of the copies of the 
works of intellectual men has necessarily produced an extra- 
ordinary impetus towards the attainment of those blessings 
which belong to our present moral and social condition ; but 
we doubt much whether any such means as are now presented to 
us under the name of anastatic printing will be likely to add to 
our mental enjoyment, or to contribute to the prosperity or 
comforts of man. It is true that to circulate at the cheapest 
possible rate the opinions of the good and the wise carries 
with it many advantages ; at first sight, however, they appear 
to be of more real value than they are. As long as education is 
considered to consist of teaching how to read and write, a 
multiplication of copies will be more injurious than useful; 
for, unfortunately for society, the greatest number of works 
printed are those which tend least to its good. For one work 
of sober truth, hundreds of imaginative nonsense are given 
to the world, and they are by far the most likely to captivate 
the mind, enfeeble it, and render it little capable of digesting 
the solid food which, amidst a mass of trasn, is offered to it. 
If the mind received its proper direction before tales, novels^ 
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and romances were permitted to be read, there would be in all 
departments of life a more rational view of our condition here, 
more decided attempts to improve it, and those views of a 
hereafter so inculcated that they would lead to a greater 
struggle after virtue in this life than at present exists. It is 
almost painful to witness the avidity with which the youi^ 
mind drinks in, in England, the fictions which have been so 
industriously furnished it by the ponular writers of the 
day. Such has been the success attendant upon the imagin- 
ative works of our times, that unless history and biography 
be exaggerated and dressed up with all the fantastic colour- 
ings of romance, they cannot be read ; the works of sober 
truth slumber in undisturbed tranquillihr upon the book- 
seller's shelf, whilst a caricatured Life of Cortes, of Warren 
Hastings, or of a Hildebrand, is earnestly read, and the wild 
lucubrations of an eloquent enthusiast carry with them eharms 
which shed a magnificent splendour over decided falsehood. 

Previously to the introduction of printing, there was a la- 
borious effort made by master-minas to .become intimately 
acquainted with the thoughts and language of a favourite 
author, which was carried out by transcribing the original. 
Thus did Petrarch become intimate with Viml, and in the 
Ambrosian Library exists the monument of the admira- 
tion of one genius for his predecessor. The three distin- 
guished monastic bodies, the Ulugni, the Carthusians, and the 
Cistercians, which were under the Benedictine rule, became 
remarkable for their deep researches into classic literature, 
and for their labours in its diffusion. It is true, that a laive 
portion of a man's life was sometimes devoted to one work, 
but it was the sacred volume. Guido de Jais began with his 
own hand a Bible, in his fortieth year, and had not concluded 
it till he had become an octogenarian. The plan pursued in 
Rome appears to have been that a reader should be sur- 
rounded by scribes, whose occupation it was to write down the 
sentences pronounced ; and in this way several hundred copies 
might be taken at once ; and though from this circumstance 
great inaccuracies might occur, yet this was, upon the whole, 
the means by which there was a rapid diffusion of a book. We 
find that Atticus was remarkable for his collection of learned 
slaves, whose duty it was to write and to read for him, and 
that he assisted Cicero in collecting a library. The great men 
of the age seldom read themselves, but a well-tutored slave 
was always in attendance^ and the lowest of the domestics 
were generally well educated. 

Of the legendary tales which invest the first invention of 

5>rinting little now need be said. Many cities have contended 
or the nonour of nurturing the first inventor. To Gutenberg, 
of Mentz, to Faust his associate, and to Schoeffer, may, how- 
ever, we think, be ascribed the priority. They have ben 
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called the grand typograpliical triumvirate, and the rapidity 
with which their efforts were followed by others has, doubtless, 
thrown Aome difficulty upon the elucidation of the question as 
to whom the first honours are due. 

The first efforts were necessarily rude ; works were slowly 
given, in comparison with what is now effected. A single 
press could not furnish abova 250 impressions in the hour, 
until steam was brought to bear. The '^ Times" was the first 
paper that availed itself of the labours of Mr. Konig, a 
Grerman, who fortunately met with the enterprising conductor 
of that journal, Mr. Walter, in the year 1814. The first copies 
were thus produced, 1,800 copies beine printed off during the 
hour. Further improvements have been made, by which 
upwards of 12,000 impressions are given out. 

Stereotype printing is a process by which plates are formed 
fiK>m the types set up, capable of producing an infinite number 
of copies ; of these some printers possess an enormous stock, 
which the introduction of anastatic printing will render almost 
useless, for by its means the process will be altogether ren< 
dered unnecessary. 

Mr. Faraday commenced his lecture at the Royal In- 
stitution on Friday evening last, by expressing his fears 
that, not being in any way connected with the subject, he 
might not plead so zealously in its fitvour as he did when he 
brought before them his own inventions ; but if he did not 
render the subject quite clear, it was to be considered as 
entirely his own ifouit,. the inventor having placed every in- 
formation at his disposal. He hoped to be able, even during 
the short time allotted to the lecture, to show practically the 
process, as the workman, extremely skilful in the science, 
could show practically the working. The word ^' anastatic" 
signified, he was informed by scholars, a raising up ; in other 
words, a revival of what might be considered as dead and 
useless. Having given this definition of the name, before 
showing its workings, he had most distinctly to repudiate the 
slightest intention of in axiv way recommending it or pledging 
himself for its success. However it might eventuidly turn 
out, his opinion could never be brought against him, for he 
had riven none. He considered this caution necessary, as he 
found his name constantly brought forward as recommending 
this theory or that theor/, or identified indeed with things with 
which he had not the slightest acquaintance. That very day, 
indeed, he had received a letter upon his supposed advocacy of 
perpetual motion. His duty was but to explain, as clearly 
ana briefly as he could, the invention now before them, ft 
consisted in a plan of printing from a printed page, or an en- 
graving, any number of copied. He would, to show the prin** 
ciple, take at random a leaf from the book, and eive it over 
to the workeri and they would see the process in all its stages* 
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They would observe that he wetted first the print freely with 
dilute nitric acid. (The proportions the lecturer did not state, 
but we should judge its streng^th to be at least one of acid to 
four of water.) Tbiswas allowed to stand for, some tidne — a 
few minutes would be sufficient in the present case ; and they 
would next remark the extreme care oi the worker to remove 
the excess of acid. This was e£Fected by pressure between 
sheets, of bibulous or blotting paper; this sheet was then 
placed upon a plate of polished zinc. He would draw atten- 
tion to the extreme care with which the worker was polishing 
the plate ; the sliffhest speck would be sufficient to injure the 
impression. His bearers would now see the system ; the acid 
would soak through the paper, but on those places where the 
printing was the acid could not penetrate. Printers' ink|, as 
they were aware, was composed of lamp«black and a prepara- 
tion of linseed-oil, and this effectually defended the plate 
from the acid. '* The wetted paper and the plate are then sub- 
mitted to heavy pressure between two rollers, and the plate 
is, as you see, strongly acted upon by the water ; it is now 
washed with gum-water, and this, though an apparently unim- 
portant part of the process, is of great practical importance; 
it would appear to have a most decided i*epulsive action on the 
ink. The plate can now be submitted to the action of the inken 
roller ; the parts protected by the printing will alone receive 
the ink, and in order to rencler this more decided, the zinc 
plate is now washed with phosphoric acid ; the action of this 
acid is exceedingly obscure; the phosphoric has no ad vantage 
over the nitric or muriatic, but the difference where the phos- 
phoric is used is exceedingly apparent. Phosphoric acid is 
easily made, by leaving phosphorus in water exposed to the 
action of the atmosphere; the phosphorus absorbs oxygen, 
and forms the phosphoric acid. The worker, you see, uses 
considerably force in his operations with the gum-water and the 
phosphoric acid ; his experience has shown him that the print- 
mg ink adheres now with some firmness, and you will be able 
to see the process of the printing. I hand over to the chair- 
man, as your representatrve, the impression just worked off; 
you will, after the lecture, find it perfect, lout it would be 
unfair to judge of the practical workine by the process now 
working amidst the excitement and bustle attendant upon the 
lecture. I will now call your attentibn to the repulsive action 
of water and oil. You are aware that when two smooth sur- 
faces wetted with either oil or water are pressed together, they 
cohere with considerable force; there is but little difficulty in 
sticking them together, though my strength is hardly suffi- 
cient to tear them apart; this is not, as was formerly 
supposed, the cohesion of the surfaces, but the attraction 
of particles of water for water. We are indebted to Dr. 
}Ienry, of America, for the peculiarly instructive papers and 



6xperimetits he has published, ^hicb, though out of place 
here, I hope, ere the season closes, to have the pleasure of 
again alluding to. (Gh*eat applause.) I will pour upon this 
plate some coloured water, ana drop on it some oil : the water 
IS, you see, driven to the sides ; and this effect is even seen 
more strongly when I cover first the plate with oil, and pour 
on the water: it slides, as you see, over the plate ; each, as it 
were, keeps possession in defiance of the other, the first applied 
holding possession; and this is probably one cause why, 
after so many impressions, the prmting keeps distinct, the 
repulsive action of the water pressing up the ink in place 
of allowing it to spread, even though it remains for some 
time soft. The possibility of taking impression by pressure 
has been well known a long time : by rubbing this newspaper 
strongly, with a piece of wood, against this damp paper, I can 
obtain a very fair impression, though the force I can employ 
is of course not for a moment to be compared to the even 
and powerful pressure of the printing press. Now metallic 
plates resist strongly water when very highly polished, though, 
as yon observe, I may pour water on this plate : its surface is 
not tarnished ; the water moves lazily, like a slug, upon its 
surface. A little mucilage will at once remove this diflnculty ; 
tfie gum enables it to spread smoothly over the surface. 
There is not quite suflicient mucilage here, (this experiment 
failed,) but on the addition of a "little more the effect is 
at once apparent. But I will play further tricks with this 
plate; I will direct the man to rub off the impression from 
the plate, — and this can be done easily by turpentine, — and 
the plate will be to all appearance as before it was first 
submitted. Before doing so 1 will have first the plate entirely 
inked over ; every part is now covered. I place my finger on 
any part, and you observe it covered with the ink, marking 
whatever I now touch. The worker will rub it with his cloth, 
and take an impression. You will observe that the rubber has 
moved the ink only from those places to which it was not 
first applied, and the printing is as clear as before. He will 
now move off the ink entirely, and you would believe that the 
plate was now destroyed : but no ; the parts, once inked , thoueh 
every atom of grease has been removed, will still receive only 
the mk, while the other parts will, as before, reject it ; and 

in, you see, the printing goes on without hindrance. 

rht thousand impressions have been, we believe, taken, 
wiuioat the slightest difference between the first and the last 
in point of deterioration : indeed the order of perfection is 
generally reversed, the first being the most incomplete. In 
the eopjing by this process the old printings there was a 

Kt difficulty presented by the dryness of the ink, which 
«ies nearly lurittle : to remove this the pftper was sponged 
mUk a. 8olati<m of potadi : thia would soften the ink. The 
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potash was afterwards removed by soaking the paper in a 
solution of tartaric acid. The paper becomes covered with 
the glistening crystals of bitartrate of potash, cream of tartar. 
These crystals refuse to mingle with, or to receive, the ink of 
the printers ; and the printed parts alone receiving it, a very 
excellent impression can be made by re-inking the print before 
it is applied to the plate. A few specimens are before you : 
their genuineness is at once apparent from the style of the 
type, which no printer of the present day would use." 

Mr. Faraday concluded his highly instructive lecture by 
returning his thanks to the inventors for the facilities and 
assistance they had given him. 

Among the objects of interest exhibited in the reading room, 
were some very rough illustrations of Professor Wheatstone's 
moving figures — red figures on a dark ground. 



ARCHIMEDEAN RAILWAY. 

Mr. Farrell, the inventor of this curious system, exhibited a 
model at the Dublin Society's house during the late cattle 
show, and delivered a lecture on it in the gallery, which was 
densely crowded, on Wednesday the 23rd ult. After alluding 
to the great advantages which have arisen from the invention 
of railways, and to the merits and demerits of the various plans, 
Mr. Farrell, pointing to his model, said : — 

** I have given this invention the title of * Archimedean,' 
from some resemblance that it bears to the water-engine, in- 
vented by the celebrated Archimedes, which appears to have 
been a tube coiled spirally round a cylinder ; but as a cylin- 
der of eighteen inches diameter would be expensive and cum- 
brous, I substituted a comparatively small shaft of iron-tubing 
of about four inches diameter, and the spiral or thread of the 
screw I support by wrought-iron arms of sufficient strength, 
keyed on tne shaft and bolted to the spiral. The screw pro- 
peller thus formed is made in separate lengths of from twelve 
to fifteen feet, and connected by couplings at each joint, that 
allow a sufficient freedom to meet any accidental sinking of the 
rails, or any required divergence from a straight line. These 
lengths rest on metal-bearins saddles that are bolted to the cross- 
sleepers of the railway. Tins screw propeller is laid down in 
the middle of the track, and caused to revolve upon its axis by 
steam or water power, and, when revolving, the spiral rail 

} presses against a pair of wheels that are suspended from the 
rame of the leading carriage of the train, one wheel being at 
either side of the axis of the screw ; so that while the carriage 
is propelled forward by the pressure of the spiral against ^e 
periphery of one of the wheels, it is prevented from accjuir- 
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ing accelerated motion or running irregularly forward by the 
otber wheel, which follows and presses against the spiral on 
the other side of the axis, and thus aids in giving a revolving 
motion to the screw propeller. These wheels, which form the 
only connexion between the trains and the propeller, are per- 
fectly under the control of the conductor, who, by turnings the 
handle of the vertical screw can raise them up, and thus disen* 
gage them from the propeller, and, by continuing the same 
action, can apply the breaks to the bearing wheels, and thus 
stop the train at any point of the line. It is proposed that the 
stationary engines be placed three miles apart, and that each 
engine shall turn a mile and a half screw propeller in each di- 
rection from it ; the power will be communicated from the en* 
gine by means of a irict ion-clutch, let into a cylinder cast on 
the back of the spur-wheel. By this means, snould the shaft 
meet with any accidental obstruction, it will be saved from any 
strain. Thus far this invention is applicable to any existing 
railway ; the propeller can be laid down and secured to the 
cross-sleepers of toe railway, and the propelling wheels and lift* 
ing apparatus attached to as many of the carriages as would be 
required for leading carriages. The model, however, embraces 
another improvement. It may be seen that the wheels have 
no flanges, and there is a pair of friction wheels at either end 
of the carriage that run against the centre euide rail, that 
rests on, and is firmly secured to the apex of the triangular 
bearing saddles which support the propeller. 

*^ The advantages I expect to be derived from this inven- 
tion are economy in construction, economy in power for loco- 
motion, and facility for transmitting frequent trains with per- 
fect safety. 

** The facility which the Archimedean possesses for ascend- 
ing inclined planes, places it on a par in this respect with the 
atmospheric system, by which, as I have before shown, a 
saving in construction to the amount of 4000/. per mile may 
be effected, taking the estimate of the Irish railway commis- 
sioners as our standard. The relative estimates will stand 
thus : locomotive railway, 13,000/. per mile ; atmospheric rail- 
way, including the tubes for double line, 18,000/. per mile ; 
Archimedean, including the propeller for double line 11,000/. 
per mile ; these amounts are given, it will be remembered, as 
merely comparative estimates. On the Archimedean system, 
therefore, the saving in the cost of construction, when com- 
pared with the locomotive, is 2,000/. per mile, and compared 
with the atmospheric, 7,000/. per mile of double line. With 
respect to the cost of locomotion, it will be sufficient for our 
purpose, as I have before stated, that the locomotive and the 
atmospheric systems might be considered nearly on a par as to 
annual expense, to compare the Archimedean with the loco- 
motive system. 
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** As the power ig^^onveyed directly from the prime moTer 
to the trains by means of the screw, I cannot conceive that 
there is any power lost, except that which is absorbed in tam- 
ing the screw propeller and Keeping it in motion. The weight 
of a mile and a half propeller is about eighty tons. If we allow 
the power expended in turning this amount to lO-horse power, 
(and by the use of friction rollers this mi^bt be greatly re* 
dttced,) as I propose a 20-hor8er engine to each three mile sta- 
tion of sinele way, and two such engines on a double line, which 
could worK in concert, each engine would, therefore, have a 
spare power equal to the propulsion of more than 30 tons, at 
the rate of 20 miles an hour ; and as trains might be trans-' 
mitted in rapid succession without danger of collision, trains 
of 20 tons might be transmitted at the rate of 30 miles an hour 
without increasing the engine power, and thus meet the de- 
mands of the most extensive traffic, at a cost considerably under 
one-fourth of the expense of locomotive power on the present 
systems. The savin? would therefore be on a railway 100 miles 
long, 200,000/. in the cost of construction, which at five per 
cent, is 10,000/. per annum, and on the cost of locomotive 
76,000/., making a total annual saving of more than 80,000/. 
per annum on a line of 100 miles in length, of very extensive 
traffic.'* Mr. Farrell concluded by stating that, startling as 
those calculations appeared, he was persuaded they would be 
borne out by results. 



SOCIETIES. 

Gbooraphical Socibtt. 

April 14. — Sir John Rennie, V.P., in the chair. 

The first paper read was an account, by Mr. E. J. Eyre, of 
his exploration of the lower course of the Darling River, Aus- 
tralia. On the 4th of December, 1 843, Mr. Eyre left Morunde, 
accompanied by Mr. Scott, one policeman, and a native of 
Morunde, each mounted, and a pack-horse carrving provisions. 
Proceedinff up the right bank of the Murray, the party arrived 
at the Rums on the 8th of December, from whence they struck 
across the scrub to the Darling, crossing a large Ana* branch 
oF that river, running through the scrub half way between 
Lake Victoria and the Darline, with a course of full sixty 
miles nearly parallel with the river. On the 12th of December 
Mr. Eyre struck the Darling at a point seventy miles above 
its junction with the Murray* There was less water in the 
Darling than might have been anticipated, from the length of 
its course: its banks were lined with beautiful gum trees, 

* Term now used to detiffnate an anastomoiing branch — i.e. a branch 
wliich, after leaving a stream, falls into it again, forming what ii termed in 
physical geograpliy a branch island. 
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Fifty milee farther up they came to another Ana braneh of the 
Darling, but havings much water only in times of flood. Pro* 
ceeding four miles further, they had a fine view of the ranges 
laid down by Major Mitchell to the west of the Darling ; the 
intervening country seemed low, and subject to inundation. 
At this place indisposition compelled Mr. Eyre to retnm. 
Proceeding down the Darling, he and his party passed over 
all that part of the river's course left nnvisited by Major 
Mitchell, and thus connected the two lines^ of that traveller, 
only on the opposite side of the river to his track. From the 
natives Mr. Eyre learned that the Laidley Ponds are a chain 
of sheets of water, connected by a running stream, and falling 
into the Darling at a place called Weel-y&rargh ; they said it 
came from the hills, and that water was to be found all the 
way from the Darling to Mount Bryan under these hills, by 
which route the natives frequently crossed backwards and tor* 
wards, though Mr. Eyre supposes in the winter season. In 
the course of this excursion the travellers had occasion to 
notice the very beneficial influence exercised among the natives 
by the Gk)vernment establishment at Morunde, and which, in 
a greater or less degree, extends to the furthest point reached 
in this journey, or 330 miles from Morunde. The many 
natives they met with on their route behaved in so friendly a 
manner, that tboy found it unnecessary to keep watch at night.- 
Having thus explored the road, the fact of so small a party 
as Mr. Eyre*s having passed in perfect safety among such 
numerous tribes of the Darling, once so hostile, warrants the 
conclusion that a safe and practicable way is now open for 
further future expeditions. 

The second paper read, was Notes of an Excursion from 
Bat6m to Artvin, by Mr. Vice-Consul Guarracino. The tra- 
veller's route lay through the left or western bank of the 
Jurfik, in a northerly direction, He accordindy first went 
round from Bat6m to Kizil Toprak, crossing the river in a 
ferry boat. The Juruk at this place was only thirty yards 
broad, and seven or eight feet deep, but from May to the 
middle of September its width is frm 200 to 300 yards. 
Passing through forests and undulating ground, the traveller 
reached the village of Omboli, of thirty well-built houses, 
contiguous to a large forest of oak, chestnut, and alder trees. 
Some way farther on, the Adjarah Sii comes in from the east. 
Passing the village and stream of Miruvet, M. Guarracino 
came to the large village of Maradiet, with a bazaar of seventy 
shops, supplied in small quantities with every kind of Euro- 
pean manufacture. Another ravine being crossed, Kadapha 
was reached, containing upwards of 200 houses. The natives 
here, who are Mussulmans, and very civil, collect a little wax 
and honey, and grow a little barley. Leaving this place and 
passing, first, along through narrow fields between the Jur(ik 



384 ROYAL AOmCtlLTURAZi 800IBTT/ 

and the foot of the mountains, and then ascending the heights, 
the traveller reached Botchka, of about ninety houses, several 
of which are of stone, and built in contact with each other. 
The natives here make bricks and earthen jars, with which 
they supply the whole coast between Rizeh and Jur&k S6« 
They are also the boatmen of the river, on which there are 
about eighty boats. After quitting Botchka, passed an old 
fort said to be Genoese, and crossed by a stone bridge the 
Itchkaleh S6, coming in from the west. The next place reached 
was Ziruret, where large quantities of tiles are made« A mile 
b^ond this place, the Murghur Su was crossed, a western 
affluent of the Juruk, forming the boundary between the pro- 
vinces of Lazistan and Jivaneh, and after passing Dampal and 
Omanakhan and the ravine of Hatit Derah S6| the traveller 
arived at Artvin, the whole distance being about sixty miles. 
Artvin has the appearance of a large village ; the houses are 
built of wood ana separated by gardens, planted with mulberry 
and olive trees. Tne population is reckoned about S,600^ 
Catholics being more numerous than Turks. The industry 
of the town, the manners and customs of the inhabitants, the 
principal buildings, some being of stone, the .trade, &c., of 
Artvin, were described in the paper, which concluded with a 
general view of the neighbouring Pashaliks. 



Royal Agrtgultural Society. 

The meeting this year is to take place in the month of July, 
at Shrewsbury ; the prizes are not very different from those 
which have been offered on previous occasions. 

For the Plough best adapted to heavy land — Ten Swereigm. 

For the Plough best adapted to light land — Ten Savereigtu, 

For the best Drill for general purposes, which shall possess 
the most approved method of distributing compost or other 
manures in a moist or dry state, quantity being especially con- 
sidered. N.B. Other qualities being equal, the preference 
will be given to the Drill which may be best adapted to cover 
the manure with soil I)efore the seed is deposited — F^ieen 
Sovereigns. 

For the best Turnip Drill on the flat, which shall possess 
the most approved method of distributing Compost or other 
manures in a moist or dry state, quantity being especially con* 
sidered. N.B. Other qualities being equal, the Difference 
will be given to the Drill which may be best adaptea to cover 
the manure with soil before the seed is deposited. — Ten^ Save- 
reigns. 

For the best Turnip Drill on the ridge, which shall possess 
the most approved method of distributing Compost or other 
manures in a moist or dry state, quantity being especially con- 
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sidered. N.B. Other qualities being eqoal, the preference 
will be given to the Drill which may be best adapted to cover 
the manure with soil before the seed is deposited.— Ten Sove^ 
renins 

For the best Scarifier. — Ten Sovereign9. 

For the best Chaff Gutter. — Ten Sovereigns. 

For the best Machine for making Draining Tiles or Pipes 
for agricultural purposes. Specimens of the tiles or pipes to be 
shown in the yard : the price at which they have been sold to 
be taken into consideration, and proof of the working of the 
machine to be given to the satisfiiction of the judges.- Twewiy 
Sovereigns* 

For the best Harrow. — Five Sovereigns. 

For the best Drill Pressor depositing manure and seed. — Ten 
Sovereigns* 

For the best Chum. — Five Sovereigns. 

For the best Weighing Machine for live cattle and farm 
produce generally. — Ten Sovereigns. 

For the best Steaming Apparatus for roots. — Five Sovereigns. 

For the best One-way Plough. — Five Sovereigns. 

For the best Skim or Paring Plough. — Five Sovereigns. 

For the best Subsoil Pulverizer. — Ten Sovereigns. 
For the best Clodcrusher.<-^7*<»i Sovereigns. 

For the best Horse-Seed Dibbler — Fifteen Sovereigns. 

For the best Hand-Seed Dibbler — Five Sovereigns. 

For the best Linseed-Crusher — Ten Sovereigns. 

For the best moveable Sheep-fold — Ten Sovereigns. 

PRIZBS FOR CHRESS. 

To the ezhibiter of the best hundredweight of Cheese (of 
any kind) made within the district — Ten Sovereigns. 
To the ezhibiter of the second-best ditto— /V'tv Sovereigns. 

PRIZES FOR SEED WHEAT, BARLEY, AND OATS. 

1. Fifteen Soverei^s, or a Piece of Plate of that value, will 
be given to the exhibitor at the meeting at Shrewsbury, of the 
best 14 bushels of White Wheat, of the harvest of 1844, and 
grown Inr himself. 

2. Fifteen Soverei^s, or a Piece of Plate of that value, will 
be given to the exhibiter at the meeting at Shrewsbury of the 
best 14 bushels of Red Wheat, of the harvest of 1844, and 
grown by himself. 

3. Ten Sovereigns, or a Piece of Plate of that value, will 
be given to the exhibiter at the meeting at Shrewsbuij of the 
best 14 bushels of Spring Wheat, of the harvest of 1844, and 
grown by himself. 
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4. Ten Sovereigns, or a Piece of Plate of that valae, will be 
given to the exhibiter at the meeting at Shrewsbury of the 
best 14 bnshels of Barley for malting, of the harvest of 1844, 
and grown by himself. 

6. Ten Sovereigns, or a Piece of Plate of that value, will 
be given to the exhibiter at the meeting at Shrewsbury of the 
best 14 bushels of Oats, of the harvest of 1844, and grown by 
himself. 

CSompetitors are requested to send with their Wheat, Barley, 
or Oats, specimens, fairly taken, of the same in the ear, with 
the whole of the straw, in a sheaf not less than one foot in 
diameter, and with the roots attached. 

[Twelve bushels of the Wheat, Barley, or Oats, will be 
sealed up by the Director or Stewards, and one of the re- 
maining bushels of each variety will be exhibited as a sample 
to the public ; the other being kept for comparison with the 
produce of the next year. At the General Meeting in Decem- 
ber, 1846, the Prizes will be awarded.] 

The two best samples of each of these classes of Wheat, 
Barley, or Oats, without at that time distinguidhing, in any of 
the cases, between the comparative merits of either sample, 
will be selected by the Judges appointed for the meeting at 
Shrewsbury ; and will be sown, under the direction of the 
Council, (tne Winter Wheats in the autumn of 1845, alid the 
Spring Wheat not earlier than the 1st of March, 1846,) by 
four farmers, who will make their report, upon which the 
prizes will be awarded, provided there be sufficient merit in 
any of the samples. Ten Sovereigns will be given at the 
meeting at Shrewsbury to each exhibiter whose Wheat has 
been selected for trial, and Six Sovereigns for the Barley or 
Oats. 



INSTITUTE OF BRITISH ARCHITECTS. 

April ^4. — H. E. Kendall, Esq., V.P,, in the chair. 

A PAPER was read, *' On the Formation of a Museum of Casts, 
illustrative of the Architecture of Antiquity and of the Middle 
Ages/' by C. H. Wilson, Esq. In this essay Mr. Wilson cited 
the casts belonging to the Royal Society of Arts at Edinburgh, 
as a model for similar collections, which might be estabHahed in 
various localities throughout the kingdom with great advantage 
to the public taste, and consequently to the general promotion 
of Pine Arts. With reference to architeoture» there were difficul- 
ties to be overcome, since the true mode of making architectural 
casts re'ally available for study, would be to set up the orders of 
antiquity, and even the facades of whole buildings, entire. 
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instead of keeping them in fragments, and for this purpose space 
would be required which it might not be easy to obtain. This 
plan has been carried into effect at the Ecole des Beaux Arts at 
Paris. Some observations followed on the true advantage to be 
drawii from collections of works of art of different styles and 
periods, which were too generally used as mere objects of 
imitation, instead of being made available as a study of the 
resdurcesof arty under various circumstances and contingencies ; 
— that there is one standard of beauty and taste, must be inferred 
from the fact, that all schools of art, whatever modifications 
their practice may exhibit, have agreed unanimously in their 
admimtioo of the works of the Greeks. In the present day, 
the UrtSt and especially architecture and decoration, are too 
much confined to imitation, both in England and France. The 
Grermans are struggling, and not unsuccessfully, to unite beauty 
of proportion and form, with a style bearing the impress of a 
national character. Mr. Wilson observed, that much bad art 
#as perpetrated in this country upon the pretence of carrying 
out the style of the Middle Ages — a very convenient doctrine 
to those who find it difficult to draw or design. Mr. Donaldson, 
considering synchronism end uniformity of character to be 
esaedtial in the reproduction of various stvles of art, thought 
that collections of the works of all periods could not be too 
much extended^ or too assiduously studied. He deprecated the 
study of art of any exclusive character, and believed that no 
advantage whatever had accrued to British art from the 
acquisition of the Elgin Marbles. 



THE WATER COLOUR EXHIBITIONS. 

The two Societies of Water Colotir Painters, old and new, have 
opened their doors during the past month. They both present 
a goodly array, and have be^n honoured with a good number of 
visitors, who have extended their patronage beyond the shilling 
paid at the door, a considerable number of the works being 
already ticketed with the agreeable word " sold.'" 

On comfparing the two exhibitions, we cannot but remark a 
verv distinct feature between them, in the high aspiring of the 
"Kew'* Society in attempting in so many instances historical 
subjects, whilst their elder brethren are for the most part con- 
tent with the original, and, as we think, true purpose of this 
agreeable but humble art, namely, the painting or landscapes, 
fruit pieces, and minor subjects of domestic life. There are 
many reasons which could be urged why water colour painting 
should not be strained to these higher efforts ; but pernaps the 
moat condusii^ and satisfactory is that which may be said of 
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the subjects themselves, namely, that the highest and grandest 
subjects, to be done justice to, should be done in the highest 
style of art, and therefore that if an artist has a grand concep- 
tion for a great historical subject, he does his imagination acfd 
poetry a wrong in producing it in the limited scale, and with the 
weaker and transparent materials, of wat^r colouring. On the 
other hand, if the water colour painter is not gifted with a grand 
conception of a subject grand in itself, he exposes himsdlf to 
unfavourable criticism, both for liis subject and his treatment, 
by attempting the historical at all. All this appears to os so 
obviously true, that to proceed with further argument in sup- 
port of the position would be a misapplication of materials and 
purposes similar to that which we charge against these 
very gentlemen. 

Not to go through the story of all these historical eBbrts, we 
must just point to Mr. Warren's two ; '' The First Sight of 
Jerusalem,"^' which m all confusion and patchwork in drawing, 
transparent and bodiless in colouring, in fact without a piotorial 
tone in the one, or concentration of interest in the former 
respect. His '' Christ and the Woman of Samaria," is a poor, 
cold, undignified affair ; an evident imitation of the present 
Foreign School. This artist has, however, one or two lanoacftpes 
and domestic pieces (as the Miller*s Maid, after Crnbbe,) 
which show he has not quite lost his former cunning, and 
the more appropriate and pleasing application of his art* 
Mr. Haghe's picture of ** Ferdinand visiting Rubens at Aat- 
werp"*' is wonderfully painted, coming up just so near in rich- 
ness to oil painting as to show us the absurdity of the attempt, 
and makes us regret that much good time and excellent talent 
should have been so misapplied. Of Mr.H.P. Riviere's ** Pope 
Gregory and the Saxon Slaves'' in the Roman Forum, we have 
a similar remark to make, though the colouring is by no means 
so eorgeous. Mr. Campion's '' Battle of Waterloo'' is a lame 
and impotent affair, coming in for still stronger denunciation. 
Mr. Corbould has a striking and a pretty picture from the 
" Wandering Jew,^' representing a veteran leading his war- 
horse, on which are seated, nestling together, his two weary 
orphan daughters. The figures have been wrought with great 
finish and study, and thongh rather theatrical in effect, the 

Eicture is a creditable one. In Mr. Wehnert's " Bianca and 
ucentio,'^ (the Latin construing lesson from the " Taming of 
the Shrew,'*) the lady is exquisitely pretty, but supremely in- 
sipid ; Lucentio much too old and grave for the roihantic part 
he plays. By this same artist we have another picture, which 
is to our taste the best in the room. It represents *'The 
Prisoner of Gisors" carving rude sculpture witn a nail on the 
walls of his dungeon. The intensity and abstractedness of the 
wretched solitary's expression are admirable ; and the tone of 
gloom of the whole is skilful and truthful. A word of compli- 
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ment at parting to the laadscapes of Mea9rs, D. Cox, junior, 
Yoangman, Jutaum, Duncan, Fahey, and others, and the sea 
pieces of Messrs. Cullon and Robins. The old Society of 
Water Colour Painters opened their gallery so ?erv late' in the 
month, namely the 26th, that we can only say a 4w words of 
the general excellence of their display, chiefly, as we said, the 
landscape department. Copley Fielding, a host in himself, 
presents us, as we should guess, some score or more of such 
pieces, all painted in his usual felicitous style. We wduld par- 
ticularize for favourable notice his No. 25, "The Forest of 
Loch TuUa," in Argyleshire ; No. 68, " Glen Lochy," in Perth- 
shire; No. 121, " View of the Summit of Snowdon ;" No. 161, 
'* Vessels in a Gale," off Filey Bridge, Yorkshire ; and No. 
227, ** A View near Cuckfield." Harding has a magnificent 
picture indeed, " Berne, Switzerland, — Morning, as it some- 
times wakes amongst the Alps/' which, perhaps, for elaborate 
detail, and wonderAil eerial.enect, may be pronounced the finest 
work in the whole exhibition. C. JBentiey's landscapes and 
sbipping'pieces are excellent for the truthfulness of their tone, 
ana delicacy of detail. Cox's landscapes must also be spoken 
of with honour. P. D. Wint has an affectation of broad 
patches, and striking contrasts of colour and lights and 
shades, which a little mars the efforts of a promising pencil. 
Prottt, with bis eternal exteriors, with blue and pink olinds, 
and red and yellow figures, has become a mannerists So has 
Cattermole, with his theatrical groupings ; and so has Hunt, 
with his< eternal ugly boy, whom he seems to never Ure painting 
from in all sorts of absurd occupations. The last named artist 
has now in addition takep up an old and well hackneyed trick, 
which he has repeated in this exhibition in no less than three 
instances, namely, the light of a candle or lamp, shaded from 
the eye of the spectator, and thrown theatrically upon a girl 
reading, writing, or selling fruit, as the case may be. As long 
as we nave real and original merit amongst us, these are expe- 
dients rather to be avoided than encouraged. 



MISCELLANEA. 

SOFTENING* STONE* 



Whilst Sir William Burnett has been converting wood into 
stone, another ingenious philosopher has been -turning stone 
into a state of almost fluidity. Mr. Ransome, an engineer at 
Ipswich, has brought stone almost to the consistence of paste, 
so that it can be moulded into any shape ; it afterwards becomes 
hard and resumes its original character ; it will receive a polish, 
and can so varnish wood as to render it fire proof. 
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WIT, ELOQUENCE, AND POETRY. 

3T TIIB AUTHOft OY THE POSM OF <* T«S 9ATTLK OF IX>HCMTT»" T^ <}QMB9y 

OF ** THi; Gou>B|f aix>ys,*' i^c* 

Wit is a briUiancy of intellect that coloun all thingt thai paa« 
throu^klthe mind with its own brightneai. It devclopes itself 
in spnghtly and pointed dialogue on every subject presented 
to it, and occasionally bursts fiDftfa, like the exploding lockely 
with a brillianoy that surprises and delights the hearer. 

Those sallies are called strokes 6i wit ; and a genuine stroke 
of wit consists of some strong point of troth and sense not 
generally observed, unexpectedly expressed in words that tend 
to surprise and please the hearer. 

Wit is not the produce of study : it comes slmost as unex- 
pectedly on the speaker as the hearer : one of the first pnnciples 
of it is good temper ; the arrows of wit ouffht always to be 
feathered with smiles; when they fail in that they become 
sarcasms. 

A permanent and leading principle of wit is sound sense; 
without a footing in that, its shafts not only fall short of their 
mark, bu.t recoil with discomfiture on him wbo attempts to 
launch them. 

. Another leading principle of wit is» that it must aeves take 
help from profane or immoral allusions: nothing can more 
clearly evince the absence of genuine wit in any person than 
the descending to profane or obscene insinuations to eke it oat 
with. 

Our public wits in former times left their fame under great 
drawbacks with posterity on that score : from the first rise of 
literature in this country, our leading wits, our dramatic poets, 
seem to have held obscenity as a stock coounedity to appeal to 
when their dialogues flagged, without seeing the oi^radation of 
it ; the consequence of which is that, after the taste of more 
polished times extracts from their works all that is foul and 
offensive, there is but little left in the productions of many of 
them to preserve their life in public fame ; and» therefore, the 
works of^ almost all of them, though fraught with powerful 

• The question " What is WRt" was pat to me oae evening at the house 
of a friend, where I dined, in the year 1815, wh^n the firs( versioo of soy 
Comedy of the Golden Glove was published, bj ao elderly gentkasa who 
sat next to me at table, and who was one of the nuuiy who at that time 
were struck by the appearance of the p)ay« I felt flattered by the quesdon, 
from a person so much my senior, and immediately answered, that itbouKht 
wit was a ready use of sense, put forth unexpectedly, in a few words, that 
struck the hearer with pleasurable feelings ; which brief definition I after- 
wards amused myself by a litde further illustrating as above. 
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genius in otber re9pects, are become a dead letter to the modem 
ptage. 

Another leading principle of genuine wit is, that it must 
never trespass on private friendships : when it does that, it be* , 
comes a libeller or a bully. There is a saying that "some men 
will have their jest, if they lose their friend." Such persons are 
to be looked upon &s children playing with sharp weapons, in- 
fispsible that toey cat. 

In fiiiiB, persons gifted with the high talents of genuine wit, 
will fall into none of the above errors ; they will find abundant 
materials in the general manners and transactions of life to 
exercise their gifts on, as far as they can be useful or entertain- 
ing to society ; and that is the grand criterion by which the 
stody Of ezereise of wti ought to be guided. 

BLOQUBNCE. 

Gifts in eloquence are superior to gifts in literature, because 
they are the more immediate and direct agents in the govern- . 
ment of mankind. 

Though literature is often the root and foundation from which 
eloquence derives its materials ; it is the orator who best applies 
those materials to the ever varying occasions of society. 
- Oifts in public speaking are also generally more advantageous 
to €be' individual who possesses them, than gifts in literature ; 
the great writers who have from time to time appeared in the 
world have obtained high feme and honour; but where are their 
families and descendants ? Gone ! all gone to oblivion ; while 
the descendants of orators in the senate and at the bar are 
reposing on their large estates, knd lolling in their coroneted 
carriages. 

It is through the power of eloquence that laws are made, 
and it is eloquence ttiat regulates the uses of them. Litera- 
ture has its advantages ; because it may be far more widely 
spread without its sense being perverted or vitiated, and it yields 
to those gifted in it a more pure and enduring fame. 

Eloquence is the art of persuasion. The first principles of 
ft are a clear knowledge of the subject under discussion, with 
a sound judgment in the chain of argument, and emphasis. 

The second is a bold, fearless,. and energetic delivery of argu- 
ments as they rise. 

These are the two first great principles of eloquence : they 
are indispensable to it : and if possessed in an eminent degree, 
will accomplish a public speaicer without any thing furtner : 
they are the grand leading materials of persuasion, and, there- 
fore, of eloquence. 

The next qualities of eloquence are a skilful arrangement of 
ideas, and a ready use of impressive language. But the stu- 
dent of eloquence, in his first outset, ought not to wait even 
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for these accompliihments ; he oaght to pour oat his thoaghU 
courageously as they rise, taking the first words that occur to 
him ; for good sense, and animated delivery, will compensate 
for defects in language ; but the finest language will not com- 
pensate for want of sense and animation. 

The next qualities of eloquence, are grace of delivery, and 
fit modulation of voice to the point in utterance. And in those 
four points lie the sum total of eloquence. The two first are 
absolute, and indispensable to every one who would study pub- 
lic speaking. The two last, though not absolute, are indis- 
pensable to the man who aspires to the fkme of a great orator. 

P09TRY. 

Poetry is the most excellent ideas the human mind can con- 
ceive on the subject it treats of, expressed in the most excel- 
lent words of the language it is composed in. 

Speaking generally, this definition of poetry applies equally 
to all the varied species of it, from the most sublime strain to 
the simplest sonnet. Yet poetry is not defined by this defi- 
nition : because the most excellent words in anv language fall 
short of giving all the conceptions of poetry full expression. 
In the true poet's mind ideas rise with a brilliancy and strength 
that he cannot find words to express : and, labouring with this 
difficulty, he calls in metaphor to his aid, lays all nature un- 
der contribution to find him hieroglyphics to utter his concep- 
tions by, yet often finds his ideas sunk, only half expressed. 
Poetry, indeed, yields to the student's eye such glimpses into 
a state of things superior to all that is at present visible to hu- 
man sense, that conjecture might even venture to imagine 
it a mode of communication reserved for spirits in a higher 
state. 

It is, indeed, only poetically disposed minds that can fully 
see the beauties of, and enjoy poetry, as well as truly judge of 
its merits : because, to such minds, the half ottered flame of 
the author's mind communicates its sparks, and they can see 
his ideas, though, like him, they cannot express them ; where- 
as to minds of common construction, its greatest excellencies 
are generally a dead letter. Poetry passes over them as fire 
does over asbestos, without making any impression. 

Hence it is that poetry has met with such general neglect 
from maqktnd, and poets have been proverbially poor* Yet the 
profession is high, and though denjed of just regard by his 
contemporaries, to the poet of true merit immortality is secure. 

DUKE OF SUSSBX^S LIBRARY. 

Another portion of this valuable collection has been brought 
to the hammer ; the really useful publicationB, as usual, passed 
ofi* at trifling prices ; what were denominated curiosities of lite* 
rature went at equally astonishingly high prices. 
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ANTiQUABlAN RESEARCHES. 

The learned Societies devoted to the cultivatioa of a know- 
ledge of antiquities, seem suddenly to have acquired a temper 
not at all in unison with the gravity and tranquillity of their 
pursuits. The Antiquarian, one of the oldest and most esteemed 
of our chartered scientific bodies, seems in strange commotion, 
demanding that its president shall annually entertain the mem- 
bers with an address— its auditors explain its finances — the 
librarian's salary be charged — his fees abolished ; that discus- 
sion be encouraged, and me council a little more attentive to 
its duties ; whilst, in the Archeological, a dissension has arisen* 
which threatened its complete annihilation. We, however, are 
happy to find, from a verbatim report of the proceedings at a 
general meetineri presided over by the treasurer, Mr. Petti^w, 
that a re-estabGshment of the association, on sound principles, 
will take place. 

PORCELAIN PAINTING. 

Mrs. M*Ian has given a report to the Council of the Govern- 
ment School of Design, of a journey undertaken by her to Paris, 
and to the StafTordshire Potteries* durine which she inspected 
the processes of porcelain painting at tne difierent manufac- 
tories ; the result of her comparison of the artists of the two 
countries is by no means unfavourable to English ability. 

At Messrs. Copeland's manufactory, in Staffordshire, more 
especiaily, she saw .specimens of flower painting in porcelain, 
equal to the best productions at Sevres, where that branch is 
most admirably executed. This, she remarks, implies, in the 
English artist, a much greater degree of merit, because he has 
been wholly unassisted ; development of talent beine left to in- 
dividual energy and perseverance; whilst in France he has had 
the advantage of systematic and special training for the employ- 
ment, and the emulating patronage of a royal manufactory, 
munificently supported by the government. 

The coloura used by the French, she observes, are superior to 
those of the English : for flesh tints, they have reds and yellows, 
that will mix and bum together, which, with the colours used 
in our potteriest is chemically impossible ; the media made use 
of by the French are also superior. In neither country is there 
any attempt at originality in design, the artistical labour con- 
sietins^ in a continual process of copying. Mra. M'lan thinks 
that ir, in the Female School at Somerset House, a class was 
formed for studying the art of painting porcelain in a superior 
manner, the more skilful pupils would find employment at their 
own homes, as the manufacturers would be happy to transmit 
to them work for execution. 
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PARAQUAT. 

This interesiiDg country, which has been so long a sealed 
book, has been visited since the death of Francia by two or three 
enterprising Europeans, who describe the population as ex- 
tremely timid with regavd to foreigners, and exceedingly simple 
in their habits and manners. A letter which we hare seen states 
that, on a stranger presenting himself at the frontiers, namerous 
interrogations are made as to his occupation, religion, and 
opinions. He is expressly told that he must neither speak of 
the form of his own government, nor make any remarks upon 
thfi^ which be finds established, and that if he indulge in any 
convtfsation Uiat can be considered politioal, he will be sent 
out of the country under an escort of Indians. One of the sin<- 
gular circumstances attendant upon the dictator's death, has 
been the marriage of a large portion of thejpopulation previously 
living together on veiy equivocal terms. During his hfe no one 
was permitted to marry without his special permissipn, which 
was not very easily obtained. Fathers, mothers, sons, daugfa^ 
ters, grandsons, granddaughters, nay even the fourth generation, 
as the female is marriageable at the age of twelve, have availed 
themselves on the same day of the benediction of the priest, 
and the holy bonds of wedlock have been entered into by whole 
villages. The society at Assumption is described as singular, 
in consequence of the severity with which ladies were treated 
who decked themselves with much fineiy. Their dress is formed 
of one single large vestment, with a belt round the waist. 
At the tertuUas, after dancing, as the houses are scarcely fur- 
nished, it is usual for the lady to seat herself on her partner's 
knee : but no inference is to be drawn from this that the morals 
are more lax than in other countries ; custom and habit reconcUe 
us to strange circumstances. Rosas, whose noble qualities of 
mind have gained for him the admiration and veneration of so 
large a portion of South America, appears willing U> facilitate 
the communication between Buenos Ayres and Paraguay. 

LADY STEPNEY. 

The death of this lady is a loss to a circle of literary friends 
who estimated her kindness of heart and gentleness of manner ; 
her works are not likely to maintain any long share of pubUo 
recollection. 

Sir Augustus Calcott's water colour drawings are to be sold 
at Christie's during the ensuing month ; his pictures and oil 
sketches are to be disposed of by private contract. 

The library of Professor Thiebout. of Heidelderg, which was 
purchased by the government of Baden, contains the largest 
collection gf musical works ever brought together ; a catalogue 
is in preparation. 
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DR. WOLFF. 

Tbe arrival of Dr. Wolff after hia froitleBS loumey is a sub* 
ject of some coagratAlation to the pabiic ; tnere is, however, 
little doubt that bis fears exaggerated tbe position in which he 
was placed. No one would at any rate deny him great enthu- 
siasm in whatever cause he undertakes. A public meetings it is 
said, will be held to welcome him. 

COLLEGE OF CHEMISTRY. 

There is every reason to believe that this undertaking, as it 
is highly patronized, will be carried out. It is to be regretted 
that the schoob already existing are not considered suflScient 
for the supply of accomplished chemists. 

RAILWAY UNDER THE THAMBS. 

The plan for forming a railway through the tunnel, proposed 
by the late Mr. Samuaa, has been subqiitted to the proprietors. 
The expense will not exceed ten thousand pounds. 

THE NEW HOUSES OF PARLIAMENT. 

In the year 1847, the New Hoi^ses of Parliament wiU be com^ 
pleted. Owing to the unsettled state of tbe iron trade, some 
delay has occurred in fixing the iron work of the roof, but a con- 
siderable portion is in readiness The House of Lords is 
roofed in. 

SHIP MAN(£UVRES« 

Mr. Foulerton has adopted a motive power to act on the 
Archiipedean screw principle, the motive power to be applied 
from the capstan. Expenments will be tried on some vessels 
during the spring, to see if by this power vessels of the line will 
be enabled, when becalmed, to turn, if attacked by steamers. 
During tbe attack of Copenhagen, when the gun-boats proved 
extremely annoying, sloops were fitted with sweeps to resist 
tbe attack of even the slight vessel, but the motion produced 
was too slow to be of any effective assistance. A plan was 
noticed a few months back, the motive power being tbe gases 
disengaged by the slow combustion of gunpowder under water^ 
by which this object could have apparently been attained; but 
the present authorities at the Admiralty, though much more 
liberal than their predecessors, refused it their sanction, not 
being aware of the probable safety or power to be thus ob- 
tained. 

SCULPTURE* 

During the first week in June, there will be another exhibi- 
tion of models for statues or groups, in Westminster Hall. 
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DISCOVERY IN PBRU. 



Mr. Pickeit» at Lima, has writtea to the Natiooal Intelli- 
^ncer, anQOunciogtbe discovery of some singular ruins of a 
necropolis, or cemetery* in one of the provinces of Peru, made 
by Judge Neets. He found at Ceulap a building of most ez- 
tiaordinary character, which he describes as a wall of hewn 
stone, 660 feet in width, 3,600 feet in length, and 150 feet high. 
The edifice being solid in the interior for the whole space con- 
tained within 5,366,000 feet of circumference, which it has to 
the before-mentioned height of 150 feet, is solid and levelled ; 
and upon it there is another wall of 300,000 feet in circum* 
ference in this form, 600 in length and 50 in breadth, with the 
same elevation (150 feet) in the lower wall, and, like it, solid 
and levelled to the summit. In this elevation, and also that of 
the lower wall, are a great many habitations or rooms of the 
same hewn stone, 18 feet lon^ and 15 wide; and in these rooms, 
as well as between the dividing walla of the ^reat wall, are 
found neatly constructed ditches, a yard or two-thirds in length, 
and half a yard broad and deep, in which are found 'bones of 
the ancient dead, some naked, and some in cotton shrouds or 
blankets of very firm texture, though coarse, and all worked 
with borders of different colours. 

burfoed'b panorama. 

The exquisite art, of which Burford is so perfect a masteryhas 
received from his hand another specimen of with what fidelity 
can be represented to us the situation of a Chinese city, the 
surrounding scenery, and even the manners and costoma of 
its inhabitants. A more beautiful landscape has never been 
presented by him. It is in every respect an ornament to our 
exhibitions of this spring, and must attract all those who feel 
interested in the new world opened to our view. Nankin is a 
city peculiarly striking, not only from the associations con- 
nected with it, but from its position on the banks of one of the 
noblest rivers in the world. The view given to us represents 
the interior of the city, and a vast extent of the surrounding 
country. In the foreground, towards the south, is represented 
a meeting between Her Britannic Majesty's Plenipotentiary, 
the commanders-in-chief of the army and navy, and the three 
Chinese imperial commissioners, the Tartar general, and other 
natives of rank. Although no such meeting took place pre- 
cisely on the spot represented, yet,, as affording an opportunity 
of presenting portraits of the principal persons eneaged in the 
negotiations, and, at the same time, a cnaracteristie picture of 
the costume and customs of this singular people, it has been 
introduced. Towards the north, a considerable and pic- 
turesc[ue suburb is seen, in which stands the nine-storied 



THE BR AM A. 397 

porcelain pagoda. Beyond the suburb, is the wide canal, 
crossed by several bridges of curious construction, and en- 
livened by a number of native craft of various forms. A long 
line of fai^h wall approaches to within a few hundred feet of 
the canal, over which the city is seen q>read out in its full 
extent. On the left, the Chinese portion stretches for several 
miles along the western wall ; the low, even ground, present- 
ing long lines of dull, narrow streets, with dense musses of 
houses thickly crowded together, broken here and there by a 
triumphal arch, or high flag-staffs with red triangular 
streamers, and intersected by two considerable canals ; every 
commanding eminence being crowned by a temple, or some 
Iftrge public building. In the distance, beyond the northern 
angle of the wall, is the Yang-tsze-Keang. On the right is 
seen the Tartar town, occupying the south-east angle of the 
city ; a portion of which, as well as the boundary wall to the 
east, is nidden by many pleasing eminences, well covered 
with plantations of bamboo and underwood. The valley in 
which the city stands presents on all sides the appearance of a 
large garden, interspersed with numerous shrubberies. The 
tamarind tree, the evergreen oak, the cedar, all adorn the 
picture. The surface in general is slightly undulating, and 
mtersected by exceedingly picturesque and abrapt ridges; 
whilst, on all sides, the view is bounded by graceful hills and 
mountains of singular form, tinted with great diversity of 
colour. Altogether the view, • without beiog particularly 
grand or bold, has sufficient dignity and extent to command 
attention, and is fine, pleasing, and interesting.. Seldom has 
there been a panorama so likely to interest the public ; and at 
the same time we strongly recommend those who saw the 
Panorama of Naples, during the dark days of the winter, to 
take advantage of the sunshine of the spring. They will be 
delighted with the apparent improvement of the painting when 
lighted up by the brilliancy of. the sun : it has altogether the 
effect of enchantment Those. who saw it only durins; the fogs 
and clouds of January can form no conception of £e actual 
beauty of the scene. 



THE DRAMA. 



••time works WONDBR8. 



f9 



Douglas Jbbbold's new comedy, entitled '* Time works 
Wonders," possesses many of the essentials of sterling dramatic 
composition — purpose, character, and a great deal of good 
writing. In plot it is not very original, nor perhaps very skil- 
fully worked out. We have bad, particularly in adaptations 
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from the French, very inany pieced whose interest turns apon 
the temporary eRthmgement of early lovers, resulting in most 
cases from false pride or grotttidless pique, and their recon- 
ciHation in the end under the potent influence of feeKngs which 
they strire in vain to conceal from one another ; and in many 
of such pieces we have seen more of skill, perhaps We should call 
it trick, leading to a surprise in the denouement, than Mr. 
Jerrold has exhibited. He appears, indeed, to have disdained 
to take up his theme in this tnanner. On the contrary, be treats 
it as an important moral question, and works it patiently to a 
wholesome result, as sufficiently interesting in itself without 
any adventitious aids. In the hands of the mere playwright 
the story, so far as the principal characters are concerned, 
might have been made much more startling — much more 
amusing ; but considering that the persons most interested area 
most high-minded, loving, and devoted youn^ girl, with an 
absolutely broken heart, and her former lover, woo, in obedience 
to the admonitions of his haughty uncle, pretends to forget, 
assuming an indifference which Inakes him appear odious to 
himself, and falde, unkind, ungrateful, in the eyes of her whose 
ill opinion almost crushes him to the earth self-abased : consi- 
derine itH this, which is a natural state of circumstances, and 
one wiiich often occurs in real life, we think that Mr. Jerrold 
has done right in treating the Subject a^ a sad and painful 
lesson, and not as a joke ; and that he reaped a higher rewaid 
in some tears which we saw shed in many parts of the house, 
than he would have done had his hero and beroiiie entertained 
the audience with the moat brillittnl lepartees and whimsical 
cross^purposes at one another's expense. And here, before 
proceeding further, let us bear testimony to the exquisite per- 
formance of Miss Portescue, who made her d^but at tnis theatre 
in the part of Florentine. In voice, look, action, it was the 
perfect impersonation of fresh truthful womanhood; devoted, 
impassioned, confiding in her love; in her the simple story 
of the runaway school ^rl (for such she was in the first 
act) soon assumed a dignity and importance which sub- 
dued the audience from the laughter in which the earlier 
scenes had thrown them, to gravity, to intense and pain- 
ful interest ; and, finally, when at the earnest admonition 
of a friend of her family, who overtakes the runaways at the inn, 
she consents, for the sake of her intended husband's prospects, 
who it is pointed out to her will be cast adrift by his aristocratic 
relations, scorned by his friends, and reduced to a life of hope- 
less ruin and misery by the union ; — then upon these consider- 
ations, for her love could brave all the slights and persecutions 
which the patrician family could put upon herself^ — she con- 
sents to go Dack to school, without even saying one sad fkt^well 
to her lover, who is absent and looking after a change of horses, — 
consents even to leave his treasured minintare with the landlord 
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to deliver back to him : and is led bewildered from the stage, 
declaridg herself, but in faltering accentSi ''happj" that sne 
has done her daty. The curtain fell between her and an^ 
audience who longed to riish after her to oflfer the invitation of 
tears to so excelleot a creature, so early doomed to wretched- 
ness, and whose life henceforward was to be a dreary blank. 

Five years elapsed between the first and second acts. 
Clarence Norman, (Mr, HoU,) the lover, who has been travelling 
abroad* returns to his uncle^s house ; having forgotten, or fan- 
cied he has succeeded in forgetting, his t>retty but plebeian love 
of early age ! He can even laugh at the idea of her probable 
present occupation of '' serving out hot rolls at eight in the 
moming,"-r-for Florentine in sooth is, or was, ^' a baker's 
daughter!" 

Ilorentine^e father is dead,^ — she has come into considerable 
property, and after travelling on the continent herself, is living 
in elegant retirement at her own house, which happens to be 
near wat of Sir Gilbert Norman (Mr. Stewart). In the course 
of her rambles with her drawing book, the proud baronet comes 
across her steps» little imagining who she is,— *faUs desperately 
in love with her, (his first K)ve, though five and forty years of 
age,) and proposes marriage. She, cut to the heart at the 
assumed coldness of Clarence, on his first visit of politeness, 
followed up by the announcement that in obedience to his 
uncle^s desire he is about to marry a lady of high connexions ; 
and her womanly pride, hurt on Hearing of the facetious and 
unfeeling allusions which he has made elsewhere to her humble 
origin, and the foUy of their formef attachment, — at first, out 
of a mere spirit of revenge, accepts the baronet's hand. Of this 
honour she speedily repents, and in their next interview candidly 
tells Sir GUhert that she cannot love him, and in her turn intreats 
him to absolve her from her promise. Sir OUbert, though a proud 
man of the world, is yet a gentleman and a man of honour ; pa»^ 
sionately as he loves her, he is not selfish enough to sacrifice her 
happiness to his :-^^' Rise, madam, I absolve you," he says, 
" I came to seek a wife, and not % victim ! " Intermediately, 
however^ a scene of considerable power takes place between Sir 
Norman and his nephew ; the latter having heard of the intended 
match, and also bavins subseauendy hsd reason to guess the real 
state of the feelings of the unnappy Florentine* He rebukes his 
uncle for his inconsistency in rushing headlong into matrimony 
with a stranger, regardless of all inauiry as to her family, whilst 
in bis {Clarence's) case he had broken up a young and strong 
attachment upon those very grounds ; in impassioned language 
npbraids him for the misery of which he has been the causey 
(withholding the fact, however, as to the identity of Fiorentinej} 
and plainly asks him now how he thinks he {Clarence) ought to 
act. Sir Gilbert cannot deny the force of these remarks, and 
gives his consent to his marriage with his early love if it will 
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make them both happy. And to his honour be it said, that in 
the denouement, after a scene of reconciliation between Clarence 
and Florentine, the baronet, though astonished and wounded to 
the quick at the discovery of who the parties are, honourably 
abides by his word« and gives his blessing to the now happy 
lovers. Such is the simple story of this play, which, as far as the 
main plot is concerned, has not a word to cut out orto alter in it, 
with the exception perhaps of a scene towards the end^ between 
Mr. Hall and Mr. C. Mathews, in the fourth act, we remember, 
in which the latter tells a great detU concerning the feelings of 
Florentine, which is already fully known to the audience. There 
are two under-plots, however,havinglitUeor noconnexion with the 

Srincipal plot; one of which, in which Farren, C. Mathews, 
ladame Vestris, and Mrs. Clifford play with admirable spirit 
and effect, is so bulky as almost to overlay the main story ; 
and the other of which, chiefly occupied with the absurd flirta- 
tions of Strickland and Mrs. Glover, as Profeuor Tnffie$ and 
Miss Tucket y might be altogether omitted without loss of interest 
Indeed, Mr. Jerrold's chief iauit, in an artistic point of view, 
appears to consist in a diffuseness both of incident and of dia- 
logue, which fatally mars the unity and eflfect of his subject. 
And this was peculiarly and painfully the case in the latter 
scenes ; for here, where the true poet would have hastened to 
clear away his extraneous materials, in order to concentrate the 
attention of bis audience to his principal theme, he actually 
revelled in the absurdities of the former, suffering the latter to 
diminish instead of increasing in bulk and prominence. The 
consequence was, that the fourth and fifth acts did not support 
the strong interest of the former three, particularly the 
first and uiird ; and that the final reconciliation and blessiBg 
of the two devoted lovers, in the midst of the broader bustle 
created by the other characters, had something insipid and 
unsatisfactory about it. No better evidence of the feeUng 
of the audience as to what was the true intent of the play, could 
be afforded than by the fact that on every appearance of Miss 
Fortescue, she was received with a round of applause ; a com- 
pliment, as we consider, intended not only for herself but for die 
part in which she so beautifully performed, 

The play, however, was received thoughout with the loudest 
and most unanimous applause from a very crowded house* 
Indeed, so triumphant was the greeting at the fall of the curtain, 
that it was drawn up again to exhibit the whole dramatis per- 
sonsB arranged in the final tableau. A loud and general call was 
then made for the author, who bowed in general acknowledg- 
ment from a stage box, and then a perfect torrent of cries for 
Miss Fortescue, who, after a considerable delay, wf» led across 
the stage by Webster,-— tributary bouquets, and bravos, and 
clapping of bands, and waving of handkerchiefs, forming a sort 
of tnumpb. 
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BT THE AT7TROR OF THE POEM OF ''THE BATTLE OF LOl^CARTT, " 
TBE G OKBDT OF '< THE OOLDEK OLOVE," ETC. 

There ib nothing on which the eye more pleasurably reposes 
than on those exquisite monuments which from time to time 
rise before us, to carry down to posterity the just renown of 
our eminent countrymen ; being objects to the erection of which 
we all contribute, they form a kind of brotherly inheritance that 
connects the nation as it were into one family. We carry our 
children and strangers who visit us to view them, as we would 
to personal domains of our own : we converse of them with a 
pleasing strife to excel each other in praise of their beauty, and 
even feel as if we were sharers of the honour they are intended 
-to confer on their great prototypes. 

But while these structures aid in immortalizing opr heroes, 
set examples to our rising youth, and delight ourselves, let us 
not forget, in erecting them, that we are publishing, in volumes 
of marble, the state of our taste and judgment, the character 
of our age and time ; and as we are at present claiming a high 
character for taste and refinement, let us take heed that our 
works may justify to posterity the notions t?e entertain of our- 
selves. 

To this end we certainly take one judicious step, we are liberal 
of our money ; and none can dispute that there isjmuch to praise 
and admire in the general execution of our public monuments ; 
but the sun of our taste in the sculptural art has not yet reached 
its meridian ; it is yet labouring amongst the cloudfs of morn- 
ing ; and without intending to derogate from the particular 
merits of such of these works as are already accomplished, a 
few general observations may be fairly made, and a few hints 
offered, by way of auxiliary guides to our taste in the future 
erections of these our most noble national ornaments. 

But before proceeding to notice the points in which I think 
our taste in these erections is often defective, there is a general 
error in our management concerning them which I beg to refer 
to, and that is in ourplacingthemin too retired and hidden situa- 
tions. The earthly remains of our eminent men ought to repose 
in our most hallowed mausoleums, but the monuments erected 
to emblazon their merits ought to be as public as were their 
actions ; ought to stand either on our public walks and way- 
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&ides% or in some temple ever open to all, that they might be a 
constant memorial in the eyes of our youth to awake in their 
minds desires to imitate their deeds, and to wake in all our 
minds the noble sensations they are calculated to excite. How 
different is now the case ! Except at the few fixed hours at 
which Westminster Abbey and St. PauFs Cathedral are open, 
the monuments of our great men are almost as closely concealed 
as their bones, and by the general mass of the people almost 
as muA forgotten. 

I allow that the sanctity and solemnity of places dedicated 
to the worship of the Deity is calculated to throw an addi- 
tional halo of reverence around these works; but it is quite 
clear that these works, great as they are, make no return 
for that advantage to such place, and^ with all due deference 
both to ancient and modem custom, there seems a collision of 
ideas attending the placing them there, which I think might 
very fitly be discontinued, and all suitable homage rendered to 
those works by placing them in some temple sacred only to 
themselves. 

But there may be another reason for our monuments being 
placed in secluded situations, namely, their being constructed 
of marble, which, if openly exposed, the hand of brute ig- 
norance might mutilate in sport. This is certainly of some 
weight ; but I see no good reason for our being confined to 
that material in the construction of our monuments ; let them 
be made of brass, or, if brass be too expensive, let them be 
made out of our mountains of iron, and then they would resist 
the assaults of the barbarian unhurt, as the sublime Achilles 
in the Park 'has done, invulnerable even in his heels, though 
as many flints have been hurled at him as perhaps were used 
in the* battle of Waterloo. And in this magnificent statue (the 
beginning, I trust, of a new system of public monuments in 
this country,) may also be seen the fine effect that would be 
produced by public monuments, for who can see it (till after 
custom has blunted surprise) without being roused by unusually 
expanded feetings ? It is a monument that seems to speak; 
it tells a tale ; on looking at it all the Iliad rushes on the 
mind ; we imagine ourselves in the fields of Troy, viewing the 
terrific hero roused at last to occupy the limited period of his 
fated life in deeds to perpetuate his fame ; and the association 

* I think it necessary to observe here, that a first sketch of this paper was 
written some time before the erection of the statues of Pitt in Hanover 
Square, and Canning in Palace Yard, and passed through many hands, without 
mv knowledge, by a gentleman to whom I gave a reading of it, and fiom 
whom, after the lapse of months, I found some difficulty to recover it; and 
if it was not during these peregrinations seen by the artists who erected 
these statues, it was at least a curious coincidence thatthey should so soon 
after appear so much in conformity with some of its suggestion^,, as will be 
farther seen in the sequel. 
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of it with the last great deeds of another hero who has been 
the instrument of conferring blessings on the modern world is 
strongly impressive. 

In farther reference to the concealed situations of our monu- 
ments, consideration is naturally drawn to the apparently ori- 
ginal receptacle of them in Westminster Abbey, namely, 
" Poets' Corner.'* There is some pleasantry in the situation of 
our poets in this place. A corner it is, sure enough ; it would 
aeem as if our early priesthood, unwilling entirely to exclude 
them from a retreat, had just suffered them to sidle in within 
the threshold, but no farther, for fear of contamination. 
And is it not really piteous to see the pleasing, the lively Ben 
Johnson's head stucK upon a tablet of scarce three foot square, 
with his nose almost snapped by a mean looking door every 
time it opens and shuts? But perhaps it was thought a 
special favour to let Ben into a church at all, and farther ad- 
mission was impossible. 

Milton, the bard of Paradise! he surely did not lie under the 
same objection, yet he stands in much the same piteous plight. 
Miltgn, yes ! this is all that England has done for Milton ! 

Butler, thou didst not offend against monarchy ; thou wast 
its incalculable benefactor! — yet penury whilst thou livedst^ 
and this niggardly stone, is all thou inheritest from its gratitude. 

But I will not ruminate longer in this corner ; I would pre- 
serve it, and every relic in it, as affording an interesting display 
of the dawn and growth of our sculptured taste ; but I would 
have new and suitable statues to all our truly great characters 
erected in a more public situation, in some temple erected 
to National Genius ; ^nd give them, and all other men whom 
the approbation of time after them should stamp with the fiat 
of ment, a place in it ; and as the state appears at present to 
have awaked to the propriety of encouraging the fine arts, I 
trust it will be seen that such a temple would be a more solid 
foundation to lay out public money upon, than to lay it out in 
works of mere ornament, still to be fixed in seclusions where 
they must necessarily be shut up from public sight. 

r now proceed more particularly to express an opinion re- 
garding such of our public monuments as are already set up ; 
and have first to say, that our greatest deficiency at the pre- 
sent time seems to lie in the designing or composition of those 
works ; and this is the great and master department of sculpture. 
To form a beautiful human figure, or indeed any figure, is, 
mainly speaking, the labour only of the rule, chisel and mallet ; 
but to select and group the figures on a monument, in the 
fittest positions and attitudes to make them strike the be- 
holder's mind in the liveliest manner with the point of history 
they are intended to publish, is the special work of that god- 
like power of the human mind called invention, is the province, 

D D 2 



404 BRITISH NATIONAL SCULPTURE. 

not of the mason, but of the poet ; and the sculptor can nerer 
excel in his art unless he be a poet also. 

The delicate beauty and truth to nature in most of our mo- 
numental figures is conspicuous ; nay, I think it mere supersti- 
tion to say that, in this department, .we are not quite equal to 
the ancients; but on this point I shall not at present dwell; it 
is a point of the art in which we have obtained sufficient ex- 
cellence, if we take care to preserve it ; and as it is a minor one, 
let us less detain ourselves about the minutiee of it, and push 
on for impix)vement in the great department above mentioned, 
in which we have often shown much deficiency. 

I will instance this in taking a glance at some of our finest 
existing monuments, and fii^t^ at that to Nelson, in St. Paul's 
Cathedral. This monument is a masterpiece of sculptural exe- 
cution ; on whatever individual part of it the eye rests it is de- 
lighted ; in the figure of the hero, additional size to that of 
nature is litnitedly yet sufficiently given ; and the aspect and 
attitude strongly express that courage, calmness, and intrepidity 
which all ages will suppose distinguished Nelson. The drapery 
of the figure is also well chosen and ably executed, and the 
elevation on which it stands is noble and well conceived ; the 
anchor and cable on which the left hand rests is also finely 
done ; and although this is a point in the design which could 
never exist in nature, (for the anchoring department of Nelson's 
ship had but little connexion with the rearing of his gloryj^nd 
the hand might have been more appropriately placed on die of 
his quarter deck guns,) I will not pronounce it a fault, for the 
anchor and cable are hieroglyphics highly suited to the piece, 
and the poetry of statuary ought not to be too closely confined 
to historical circumstances more than the poetry of the pen. 

The two sailor boys below, looking up to the hero above, is 
also a fine conception ; they are looking up obliquely, as if 
dazzled by his glory, as at a light too brilliant for their youth- 
ful visions, and desire to emulate his deeds seems to sparkle in 
their countenances. There is au animation in their apparently 
still wonder, which seems to fill time to come with hope that 
their country has not yet numbered all its heroes ; and, in point 
of execution, these two figures are, in my opinion, equal to any 
thing ever done in sculpture. 

Thus much praise the beauty of this monument decidedly 
calls for. I will now notice what I deem its faults ; and the 
most prominent of these is the figure of Britannia directing the 
attention of the boys to Nelson ; this is not merely a super- 
fluous figure, but it lessens the effect which this point of the 
design would otherwise produce, for the looks and attitudes of 
the boys speak all that their presence there can speak, and they 
would speak that more impressively if we were left to suppose 
they were directed to look at the' hero by his fame alone ; for 
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it- ia the innate desire we observe springing up in the minds 
of youth to admire their s^reat predecessors, that gives us 
hope they will soar to the imitation of their deeds, and not 
when we find them requiring the schooling of tutors. It 
is, therefore, lessening the young sailors to give them any direct- 
ors to look at the glory of Nelson but the universal fame of 
bis deeds. 

The figure of the lion is the next blemish in this monument ; 
that armorial emblem of power or might is commonplace in a 
work like this ; it is very well in our national arms, where 
general symbols are requisite, hut has as little business in this 
work as its usual companion the unicorn; it is, in truth, a 
common hackneyed allegorical figure, and it was bad taste in 
the statuary to put such figures in this rich matter-of-fact 
work, while more real and splendid historical truth pressed for 
admission than could be received. 

The basso-rehevo figures on the column on which the hiero 
stands lie under the same objections. The hieroglyphical ex- * 
pression of such figures is now too obscure ; they belong not 
to the age of Nelson and British naval glory, but to the ages 
of Greece and Rome, and as we have expelled them from our 
poetry, so we ought to do from our sculpture. Instead of those 
figures, had the pillar on which Nelson stands been covered by 
the captains who fought under him, and assisted in rearing his 
fame, or by sailors working at their great guns, it would have 
been in better keeping with the work and therefore in better 
taste. 

I have been thus minute with the above work, because I 
deem it one of the finest of our national monuments, and charge- 
able with the fewest faults. I could mention others, such as 
Lord CoUingwood, in the same cathedral, extended on a cock- 
boat, surrounded by little Cupids and large Neptunes, and 
General Ponsonby rolling naked beside his horse, in evidence 
of the defective state of our taste in composition and design ; 
but as it is painful to censure works for which the chisel nas 
done so much, and which cannot be altered, I shall only 
here beg that the projectors of such works, in time to come, 
will take heed what they do, because a monument cannot, like 
a badly written book, go out of print and be forgotten, but must 
last for ages, to publish the taste of the time that produced it. 

Other more general faults in our monuments I now beg to 
notice, and one of what I deem amongst those is where the 
hero is represented dying or falling in his wounds. This I 
conceive to be a defect of judgment in statuary; it is to im- 
mortalize his glorious deeds while living that we decree the 
hero a monument, not for his death ; or the common musketeer 
who dies beside him, and also dies for his country, has an 
equal claim. It belongs to history to preserve the painful 
memory of his fall : bis monument ought rather to pourtray 
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him ia the midst of some of the great acts of his life, than 
wound our minds by representing him in a situation which, 
every time we behold it, must inflict on us sensations of pain. 

I next object to the state of nudity in which the effigies of 
some of our great men are exhibited ; never let this again be 
called good taste in our age and climate. The heroes of an« 
cient Greece might, perhaps fitly, be represented so ; they are 
said often to have lived and publicly associated together in that 
condition, and their climate might allow of it ; but torepreaeat 
a British gentleman in that state, a person who lived at a time 
when social refinement expressly forbade it« and in a climate 
which rendered such a state unendurable, is surely a deviation 
from all fitness and propriety. I know this error has been 
fallen into in endeavouring to obviate the difficulty that arises 
from the continual changes in the fashions of our garments, 
which, to be giveu in any present mode as the drapery of a 
statue, might render it faulty, perhaps ridiculous, even in the 
next succeeding age. But, in answer to this, I beg to observe, 
that the greater number of our statues are erected to our naval 
and military commanders ; and I maintain that our naval and 
military uniforms given as drapery to our naval and military 
commanders is according to true taste, because, in true taste* 
those uniforms ought never to be altered ; they ought as per- 
manently to distinguish the British service, as the habits of 
the Roman armies did that of Home. For die drapery of sta- 
tues to our statesmen, and men of genius, the robes of office, 
or the academies, is always suitable, but no native of our coun- 
try ought to be exhibited in a state of nudity. 

Another objection I have to some of our monuments is, the 
diminutive size of the principal figure. The effigy of departed 
greatness ought always to oe colossal ; the dull sense of the 
great mass of mankind requires to be roused by magnifyine the 
object represented ; it is therefore a great mistake to adhere 
to the size of life in the hero of any sculptural work; such 
as we see it in the statues of Shakspeare, Garrick, General 
Wolfe, and others, in Westminster Abbey. This is one of the 
faults I have to find with the statue of the Duke of Kent in 
Portland Place ; it is not, however, the only one, for I must 
say it excites in my mind sensations far from pleasing, to see 
the honourably bald head of the royal philanthropist exposed 
bare alike to the solar beam and the pelting storm. Statues 
are erected to invite recollections of life, and if we must con- 
sent to the Duke remaining in his present lowly situation on 
a block of humble granite, I do think he ought to be accom- 
modated with a ducal crown or a canopy ; but even that is not 
so decided a fault as the diminutive size of the statue. Nothing 
could be more just and pointed than Bonaparte's reply to the 
painter David, when he expressed difficulty, on account of his 
diminutive size, in representing him sufficiently grand, in the 
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picture of his crossing the Alps, ** Make mv size propor- 
tioned to the magnitude of the action !" cried the hero, '* few 
in after time will seek to measure my bones/' 

But it would appear that this error in point of size in our sta- 
tues has been noticed, as it has been remedied in some of our 
later works, and, amongst others, in that of Dr. Johnson in 
St. Paul's Cathedral. This is a suitable size for a statue ; one 
almost feels himself terrified into an assent to the truth of that 
stem censor's etymologies, and the justice of his criticisms, by 
lookingat thenize of his arm and the portentous contraction of his 
huge brows. The William Pitt, over the great gate of Westmin- 
ster Abbey, is also a fine work ; what aspirant to the fame of an 
orator can look at it without feeling his blood thrill ? without 
finding all he has ever read or heard of Demosthenes and 
Cicero realized in his sight ! what whig enter within the orbit of 
its incantations without being almost reconciled to the taxes, 
and converted to toryism ? 

The next and last that I shall at present notice of what I 
deem defects of designs amongst our monumental erections, is in 
those groups where all that is seen of the hero of the piece is a 
head or medallion on a tablet, and in some only the name. This 
is, perhaps, intended as a refinement in statuary, but it is a mis- 
taken refinement, and neutralizes all the purposes of such a 
work. A monument of that description may be a monument 
to the skill of the marble-cutter, but it can only be a medallion 
of the principal, and that of a kind the least effective. 

I have advanced the above observations in the most cordial 
spirit of friendship towards all our living practitioners in the 
sculptefal art, and my design in doine so is, as I have said, 
not wfth purpose to traduce such works in that art as are al- 
ready set up, but as hints regarding the construction of others. 
For statues and temples are the most durable relics of nations ; 
the hand of time, which bruises books and parchments to dust* 
is often long repelled by the brass or marble column, and I 
much doubt whether all the poets, orators, and historians of 
Greece and Rome, great as they were, have done so much to 
realize to our minds the high magnificence and exquisite tastes 
of those femous nations as their architecture and sculpture has 
done. Let us well attend to our labours in the same arts. 
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A CHAPTER ON EYES. 

(Concluded from p. 375.) 

If it be 80 difficult a task to overcome spherical aberration in 
optical insCraments, — ^if Cartesian lenses, peripheral diaphra^s, 
and all the appanage of compound glasses, are the somewhat 
recondite means had recourse to in our comparatively imperfect 
optical instruments,— what are we prepared to expect in that 
most perfect of all optical contrivances, the eye? Why, we 
shall find the very same contrivances as have originated in 
human skill, only elaborated and perfected beyond the power 
of human means to accomplish. Let us examine the organ in 
its details. The first coating or investment of the eye, ante- 
riorily, is the cornea. We beg pardon of the anatomisti 
who will stoutly maintain the existence of another ; our de- 
scription is for the many, and therefore we will term the cornea 
the first or most anterior coat. This cornea, then, although 
not generally called so, is in point of fact a lens, composed of 
a transparent horny substance of great refrangibility. Imme- 
diately posterior to the cornea, is a small cavity filled with a 
liquid termed the aqueous humour, in the midst of which, and 
crossing it transversely, is a diaphragm called the iris, having 
an aperture in its middle termed the pupil. Now it needs 
no great amount of consideration to prove to us, immediately, 
that the aaueous humour, placed as it is between the posterior 
aspect of tne cornea, and anterior face of the crystalline body, is 
itself a lens ; still less consideration is required to show us the 
analogy existing between the iris, with its pupil, and the black 
diaphragm with its central hole in telescopes. How much 
more beautiful, however, is the contrivance of nature,*-*how 
superior beyond comparison to the clumsy instrument of man^s 
ingenuity! The central aperture, or pupil, not only serves the 
purpose of obviating spherical aberration, by cutting off those 
rays of light which would otherwise pass through the edges of 
the crystalline lens, but it is enabled, by means of a beautiful 
mechanical contrivance, to be more or less dilated, and thus to 
admit of greater or smaller amounts of light. £very one is aware 
of the painful sensation experienced on first emerging from a dark 
room into the glare of day ; the eyes ache, the eyelids close in- 
voluntarily, and for some seconds all objects are seen dim and 
indistinct. Just as much difficulty of vision, although less 
pain, is experienced by the converse circumstances ; that is to 
say, by going from light into comparative darkness. After- 
wajds. the eyes in some measure accommodate themselves to 
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the difficulties of the case, and enable us to distinguish objects 
which were previously invisible. Now all this is explicable on 
considering the structure of the iris and dilatable pupil, which 
latter, when the light is strong, contracts, and permits but a 
small amount of it to enter ; and when the light, on the other 
hand, is weak, dilates to a very great extent, in order that 
every dilated ray may be turned to account. This beautiful 
mechanism is most markedly visible in those animals which 
seek their prey in the dusk ; for instance, in the cat, which has 
pupils of an oblong shape, capable of being contracted into a 
mere line when exposed to the influence of a powerful light. 

On looking at the diaphragm of a telescope, which is per- 
forated by a little hole, and which corresponds to the iris in 
an eye, we observe that it is studiously coloured dark, as is 
the interior of the telescope ; now here, again, the optician has 
most closely followed nature ; the eye. is supplied with just such 
another dark pigment, the use ^f which is obviously that of in- 
terrupting and absorbing all those rays of light which being 
irregular or defective, from any cause, do not conduce to the 
formation of a distinct image. A word or two about this term, 
ray of light, which has been and is now considerably abused. 
It is usual in optical books, and indeed necessary to a proper 
explanation of their diagrams, that the action of light, i. e. in 
straight lines, should be indicated by straight lines, which have 
been termed rays, or radiii now if the corpuscular theory of 
light be true, the term ray, as applied to a succession of parti- 
cles in a straight line, is intelligible enough ; but if the undulatory 
theory of light be the true one, then the term ray must be consi- 
dered to express a mere quality of action in straight lines, and 
nothing more. The term, however, despite of our criticisms, must 
still be used as a matter of convenience, notwithstanding that to 
unthinking persons it may convey an idea that is not exactly 
true. 

After all the preparation which light has undergone, by per- 
meating the various optical media in the eye to which* allu- 
sion has been made, it at length falls on the retina or expanded 
nervous web ; not in an inde6nite blaze, but depicting some 
form in all its proper hues and lineaments of outline. Here 
our comprehension of the sense of vision ceases ; we can re- 
cognise the object painted on the retina, it is true, but the 
subtle mechanism, or rather vitality, by which the sense of 
vision is aroused, we cannot tell ; all this is veiled in most 
inscrutable mystery ! As sound is known to be the result of 
vibrations in elastic media, and as the undulatorv theory of 
light assumes that this subtle agent is the result of vibrations 
also, it has been almost taken for granted, by many physio- 
logists, that it is through the meshwork of the retina being 
thrown into vibrations that the immediate sense of vision 
lesults ; but every one who looks at the soft and pulpy retina 
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and optic nerve, must be sensible that they, of all tissues, are 
least likely to be susceptible of vibrations. To this it may be 
said, that the crude iaea of vibrations in a tense string or 
Qolumn of air is not here meant; but then we may say again, 
very justiy, that no other idea of vibration is intelligible. In- 
deed» here, as in regard to all the other senses, we find that 
inscrutable darkness hovers over the last link which joins them 
to the sensorium. We have hitherto considered the eye merely 
in relation to its power of recognising objects, but it is sub- 
servient to many other purposes than this ; for instance, the 
faculty of sight enables us to judge of size, of the quality of 
solidity, and of distance. Every one knows that a large object, 
situated at some distance from the eye, will subtend on the 
retina an angle no larger than a small object placed nearer the 
eye ;< such being the natural consequence of some primary op- 
tical laws. Nevertheless, a large body at a distance conveys to 
the sensorium an idea of a corresponding nature, notwithstand- 
ing the small angle which it subtends. Now this, although a 
very, useful quality of the eye, is not considered a primary one, 
but is merely the result of judgment matured by years. 

It is difficult to say how even practice enables us to acquire 
a knowledge of distances. It has been considered referable to 
the. fact of the different amount of convergence and divergence 
of the optic axes ; for the perfect vision of near bodies, it is 

?uite evident that the axes of the eyes converge, ^nd vice verwa. 
^ossibly an acquired consciousness of this may be the means 
which nature employs to enable us to jud^ of distances. 

Not only have our eyes to judge of distances, but also to 
accommodate themselves io distances. Every one is aware 
that optica] instruments have to be adjusted to distance. Now 
in the eye, at least the eye of mammalia, how this adjustment 
is effected is not so clear. Around the eye-balls are found six 
muscles, of which four are straight and two oblique ; now it 
has been supposed that the straight muscles, b^ exerting 
pressure on tne eyeball, were capable of increasing its antercH 
posterior diameter ; and, conversely, by relaxing from pressure, 
were capable of giving rise to an opposite condition. In these 
assumed changes some physiologists have thought they recog- 
nised the provision in question ; others, however, maintain that 
the recti muscles can by no means exercise such action, and 
and that there must consequently be some other provision. 
They are more inclined to think that the difference of elongation 
(if any) effected on the eyeball may be occasioned by the varying 
pressure of the oblique muscles. Then comes a class of phy- 
siologists who, denying the truth of either of these hypotheses^ 
suggest that the lens itself may alter in shape, by a mechanism 
which they endeavour to indicate ; but even their explanation is 
not very satisfactory ; and so we may, if we are honest, simply 
»tate the .plain fact that we are in total ignorance of > the means 
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D9tare has recourse to for the accomplishment of the end 
alluded to, so fur as regards the eyes of many animals. Never- 
theless, in the eyes of birds a simple and beautiful provision is 
recognisable. Let us consider, first, the necessities of birds in 
this respect ; their rapid flight renders it indispensable that an 
object situated at ever-varymg distances from their eye should 
be seen with equable clearness ; and it would appear from our 

f>revious examination of the eyes of a mammal, that in the 
atter class no remarkable provision to this end exists. In the 
bird the case is different ; we find a specific organ, of beautiful 
simplicity and efficacy, adapted to render a prey no less dis- 
tinct when the feathery pursuer darts down upon it with the 
rapidity of an arrow, than when viewed from a stationary 
eminence. The provision to which we allude is called the mar- 
supium, or pecten, a little mass of spongy substance, which 
the anatomists call erectile tissue, and which is situated in the 
posterior part of the vitreous humour. This little piece of 
mechanism is usually flaccid, but at the will of the animal, or, 
more properly speaking, under certain exigencies of the animal 
not exactly controllable by the will, it can be injected fiill of 
blood, in which case the whole mass of vitreous bumour must, 
of course, be expanded, and the lens pressed further forwards. 
No more simple, and, at the same time, more beautiful arrange- 
ment can be imagined. 

Although the eyes of mammalia, including ourselves, are 
in their normal state capable of adapting themselves to 
distance, yet in some persons there exists a manifest de- 
fect in regard to this quality. Who has not watched some 
aged individual holding a book or newspaper far away in 
order to render the characters more distinct ? It seems strange 
that so curious a means should be had recourse to in order that 
perfect vision may result, yet the reason becomes perfectly evi- 
dent on examination : this defect is presbyopia, or far sight. 
Again, who has not observed the not uncommon defect of 
myopia, or near sight ? a condition of things which requires 
for perfect vision that objects shall be held ridiculously olose 
to the eye. These defects may be stated in general to arise 
from one of two causes : either from an abnormal alteration 
of shape in the eyeball, or in an alteration of the refrac- 
tive property of its contained humours. The influence 
of the first mentioned cause has been certainly overrated ; for 
although in old age the cornea, and, indeed, the eyeball gene- 
rally, are certainly flatter than usual, and consequently pres- 
byopia must to a certain extent be the result, yet the alter- 
ation of shape is frequently less considerable than the amount 
of the defect would appear to indicate. With regard to mfopia, 
the objection is still more valid ; for in childhood the eye is 
generally more convex than at any other period, and yet.chil- 
dren are not so frequently -found to be near sighted as are 
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persons already advanced in youth* or approaching the middle 
of life. It appears more reasonable, then* to suppose that both 
myopia and presbyopia are conditions referable to alteration 
in the chemical and physical properties of the humours, and 
to a want of the power of adjustment, rather than to any me- 
chanical alteration in the form of the eye's refracting media. 

To whatever cause, however, either near or long sightedness 
may be owing, the defect can be remedied by proper glasses. 
Presbyopia requiring convex lenses, and myopia concave ones. 

Nothing can better illustrate the potency of lenses in im- 
parting a due amount of refrangibility to the eye, than the 
optical appliances used after an operation for cataract. This 
disease is simply an opacity of the crystalline lens or its 
capsule, in consequence of which defect it is impossible for 
light to pass through and impinge upon the retina. Now this 
transparent or crystalline lens is merely put in the eye to cause 
a proper amount of refraction, so that rays of light may con- 
verge at a focus on the retina. We have seen that the amount 
of refractive property preserved by the lens in various animals 
differs very much, as indeed does the refractive property of 
every other transparent portion of the eye. What would be 
the effect, then, of cutting up and extracting the lens, so that 
it might no longer be an impediment to the entrance of these 
rays ? or if extraction should be deemed impracticable or in- 
expedient, what would be the effect of depressing it or thrusting 
it aside, beyond the axis of vision ? These were bold sug- 
gestions at first, but they have been very successfully carried 
out in performing the operation for cataract. After this ope- 
ration, however, it is eviaent that the eye operated upon must 
be very deficient in refractive power; and hence the necessity 
of supplying this quality by means of lenses, which are found 
to be all-sufficient. 

Closely connected with the property just mentioned is the 
quality of judging regarding the distance of an object. This, 
too, is the result of practice, as a very interesting case has 
proved. A boy, blind from his birth, was operated on and re- 
stored to sight by Cheselden. At first every thing appeared to 
him on the same plane, — he had no idea whatever oi distance, 
— gradually, however, the faculty manifested itself, and be saw 
like other people. 

There has been among physiologists some discussion as to 
the means we have of judging of solidity of an object, and the 
result of this discussion seems to be an opinion that this know- 
ledge is acquired by consideration of the different perspective 
projections under which different sides of a solid are painted on 
the retina. 

Having alluded to a specific peculiarity in the eye of a bird, 
let us now regard it in a general sense, m order that we may 
contrast it wiui the eye of a class of animals living under pre- 
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cisely diflTerent conditions, — we allude to fishes. Every one 
has noticed the bead-like appearance of the interior of a fish's 
eye, when boiled. This bead-like substance, opaoue after the 
application of heat, is the crystalline lens; and it will be 
observed to be nearly circular, — very* different, then, to the 
crystalline lens of terrestrial animals. It is a necessary con- 
sequence of this optical forra, that rays of light passing through 
it must converge to a much shorter focus than had the lens 
been flattened. The cornea, too, is flattened, and indeed the 
whole eye presents anteriorly a very compressed appearance. 
Now the reason of all this is obvious enough. Water, the 
medium in which these animals live, is of much greater re- 
fractive power than air, so that the difference between its re- 
fractive power and that of the aqueous and vitreous humours is 
but inconsiderable. Hence, Nature has nearly dispensed with 
the aqueous humour in a fish's eye, merely having supplied 
enough to suspend the iris. The vitreous humour, indeed, is 
present, but, for the reason just explained, its potency is very 
inconsiderable ; hence the necessity which exists for an extra- 
ordinary development of the crystalline lens. The sphere of 
vision in a fish being exceedingly circumscribed, there can be 
no necessity for any provision adapting the eye to various dis- 
tances, neither do we find such to exist. As light, in per- 
meating so dense a medium as water, must necessarily be 
impeded, and stifled to a considerable extent, it would seem 
desirable that the ocular apparatus of fishes should be adapted 
to admit a large quantity of luminous rays. Accordingly we 
find a very large pupil in those animals, but it is usually im- 
moveable, no provision having been made for guarding against 
a painful glare of light. Generally, the pupil of fishes' eyes is 
round, but in some cases the form is curiously modified : in 
the rays, for instance, a broad veil hangs before the pupillary 
opening ; and in one case, namely, the Anableps, there are two 
pupils to each eye. As it is very necessary that the trans- 
parency of the cornea should not be impaired by dust or dirt. 
Nature in most animals has provided glands for the secretion 
of a purifying liquid, — tears, in fact. We, and other mam- 
malia, possess a tear secreting gland in the outer angle of each 
eye, which aonstantly emits a supply of moisture that is dis- 
tributed equally by means of the motion of the eyelids. Birds 
are still better furnished in this respect, each eye having two 
glands, one of which secretes the tears, and the other a peculiar 
fluid of greater viscidity. Birds also have three eyelids to each 
eye, two of which are very much Kke our own ; but the third, 
called the nictitating membrane, does not exist in mammalia, 
although a comparative anatomist will proclaim that he has 
discovered its rudiments. This nictitating membrane, unlike 
the other eyelids, stands and acts transversely : it is moreover 
translucent^ and occasionally the animal looks at objects 
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through \t, as when, for ioBtance, the eagle looks at the sun. 
Every provision, then, we see taken in the bird^s eye to keep 
the organ bright and clear, that acuteness of vision, so indis- 
pensable to the aniiiial, may not be impaired. Clearly, how- 
ever, tear secreting glands would have been totally superfluous 
in fishes, surrounded as those animals are by a fluid which 
keeps their eyes bright and moist. Accordingly they are 
absent, for Naiure, although eVer beneficent, never takes trouble 
in vain. 

In taking a review of the eyes of various animals, and in 
considering their different powers of adaptation to various exi- 
gences, we cannot fail to be struck with the varying amounts 
of light which are necessary to produce complete vision in 
different classes of beings. The owl, the cat, and the bat, can 
see with an amount of light that would constitute all but 
perfect darkness to a fish, — such is the different structure of 
their visual organs. Hence arise in the mind involuntary 
speculations as to the smallest amount of light which may give 
rise to vision in certain beings, and the undulatory theory of 
light presents itself to our imagination in all its fascinations. 
We involuntarily draw comparisons between the phenomena 
of light and of acoustics ; and regarding them both as refer- 
able to a series of vibrations, we begin to surmise that our eyes, 
as well as our ears, may only be adapted to receive certain 
impressions from contracted portions of a very extended scale. 
From the arrangement of the eye's refracting media, it is a 
necessary consequence that all objects are depicted in an in- 
verted position in the retina; hence arose the celebrated 
proposition. Why do we see things upright ? — in answer to 
which, people were long accustomed to say, rather foolishly. 
Because we learned to see in infancy I The fact is, that so 
long as all things are seen upside down— even our own noses 
— *in short, every possible thing whatever, there evidently can 
arise no idea of incongruity, and the wonder ceases. 

The question has been much ^itated too, — Why we see 
single, having two eyes ? — and with results about as profitable 
as succeeded that celebrated proposition of the Sorbonne — how 
many angels could stand on the point of a needle ! Perhaps 
the fairest and the most satisfactory way to answer the ques- 
tion about seeing double would be by. asking two others : Why 
do we not feel double, having two hands ? or why do we not 
hear double, having two ears ? 

We must not, in our little disquisition upon eyes, forget to 
allude to that disagreeable obliquity of vision, commonly termed 
a squint. The muscles which surround the eyeball, and regu- 
late its movements, are intended naturally to balance each 
other's action. -Occasionally, however, one becomes paralyzed, 
is rendered incapable of duly acting, and then the force of the 
other preponderating, the eyeball has a tendency to be drawn to 
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one side. Well, what is the remedy which naturally suggests 
itself? Why, simply 'this : — to separate the opposing muscle, 
to cut it in half, when immediately the balance of adjustment 
is effected, and the squinting ceases. It cannot be denied, 
however, that a frequent consequence of this operation is a 
disagreeable projection of the globe of the eye, which, although 
it has ceased to squint, nevertheless obtrudes itself in a very 
unseemly manner. A perfect eye should of course be capable 
of recognising any colour ; but this is not always the case. 
The late Dr. WoUaston, for example, was unable to distinguish 
violet, and only became sensible of the imperfection by chance. 
Individuals differ greatly in their perception of the harmony of 
colours. How different the choice of persons in regard to 
agreeable mixtures of various tints ! A lady of good taste may 
venture on an admixture of strong colours in her apparel, and 
she will take care that one shall be complementory to another, 
when harmony will be the result ; but a lady not possessing 
this intuitive deling for colour, will either make a disagreeable 
admixtufe, or, if more prudent and sensible of her want of 
feeling in this respect, will confine herself to neutral tints, 
which present no gay appearance, but which can prove offensive 
to no one. Although this harmony of colouring is in a manner 
intuitive, it is far from being a subject of caprice, being expii-* 
cable according to the well known rule, that colours to be 
agreeable should be complementory to each other ; that is, 
taken together they should form white light. 

And now, after this very rambling disauisition on eyes^ con* 
cocted during the smoky glimmering or our midnight lamp, 
sundry dim and dusky figures begin to hover before our own 
visual organs. We wipe our spectacles, and trim our lamp, 
and think awhile what next we shall say. A crowd of topics, 
optical, anatomical, and vital, rush into our brian, all thrusting 
themselves forward, and each claiming pre-eminent importance. 
We hesitate awhile, put on our spectacles again, and begin to 
write« but our eyes admonish us, that in describing the beauty 
and usefulness of others, we are somewhat forgetting the in- 
terests of our own. The genius of sleep, too, spreads his dusky 
wing over our paper,— -for a moment we combat him, and 
bid him begone ; but now the flame of our lamp shoots up in 
an almost supernatural way, and leaves nothing but an ascend- 
ing wreath of smoke, — so despite our ourselves^ and all ouif 
gwA intentions, we needs must end* 
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ON SENSATION IN PLANTS. 

The deeper are the inquiries made into the structure of the king- 
doms of nature,, themore the laws by which organic and inorganic 
life is carried on are studied, the more are we struck with the 
singular order that exists in creation, and the more confident do 
we feel» as fresh links are discovered of the chain, that there is 
a gradual ascent from the least perfected up to the highest de- 
velopment of the objects with which we are acquainted as ex* 
isting upon our globe. The physiologist, as he examines the 
various kinds of matter under the three great groups of the 
animal, the vegetable, and mineral kingdom, arrives at 
the conclusion that, although the distance from man down 
to the lowest of organized, beings is immense, the transi- 
tion is perfected by distinctions almost imperceptible, and 
that there is '' quoddam commune vinculum,* which binds all 
together, throughout the scale of being, in one harmonious 
economy. The distinctions between animal and vegetable 
life at first appear so obvious as to demand but little atten- 
tion. The great minds that have been occupied in arranging 
and classifying thQ objects by which we are surrounded, have, 
however, acknowledged the difficulties that attend a definition 
of animal and vegetabjie beings, and have been sorely puzzled 
to say where the one, begins and the other ends. The anatomist, 
as he examines vegetfi^ble structure in its more perfect condi- 
tion, finds the most extraordinary resemblance to that forma- 
tion whichexists in animal life. . He discovers a cellular, and a 
vascular tissue, dermoid coverings, a circulation of a nutri- 
tive fluid, a digestive apparatus, a respiratory system, and, 
above all, he is astonished at the complicated machinery, so 
perfect, so admii:ably adapted for various ends which the re- 
productive system exhibits. Here, perhaps, exist a more ex- 
traordinary series of changes upon wnich the world at laige is 
dependent than is fouod in any other of the wondrous pheno- 
mena which it is so delightful to have an opportunity of exa- 
mining. The reproduction of vegetable beings is a contrivance 
inimitably adapted for the weliareof mankind; it furnishes 
the fruits of the earth, so that we may in due time enjoy them, 
at the same time that it keeps up tne chain of existence of 
beings similar to itself. In its mysterious organization, there 
are certain undoubted resemblances to what occur in the de- 
velopment of the highest orders of animals ; and he who un- 
derstands the apparatus and its functions, sees what similarity 
exists in conception and evolution between them. He finds 
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that the same laws, the same organs, liie same duties are per- 
formed, that the economy of generation in vegetables bears the 
closest analogy to that by which man himself is brought into 
being. Each step that we take in our iuTestigation confirms 
the conclusion, that from man down to the weed on the sea- 
shore, there is a regular gradation, and that the study of the 
hinublest leads to a knowledge of the highest in the scale. 

The peculiar care which some plants exhibit for the distri- 
bution of their seeds has been adranced as a proof of some in- 
nate sensitive energy. We observe the arachis hypogsea, which 
derives its trivial name from the circumstance that it hides its 
seeds in the ground ; the flowers hanging on long peduncles, 
trail with the branches upon the ground ; as the other parts of 
the fructification decay, the germ insinuates itself into the earth, 
and there the pericarp is formed and brought to maturity. 
8ome plants, like the minus communis, or castor oil, as if 
aware that there is not sufficient nutriment for its yoang imme- 
diately withfn the neighbourhood of the parent tree, cause 
their seeds to be thrown by an elastic spring to a considera- 
ble distance, and the sound of the bursting the integument 
may be heard at a great distance. The onopordum acanthum 
has been noticed for its maternal care of its young seeds; when 
the petals have fallen off, the calyx closes in over them, firmly 
embracing them, and retaining them until the proper period 
arrives when they are fit for germination ; they are then suf- 
fered to drop and find their way into the subparent soil. In 
most of those plants which have no seed vessels, there seems 
to be a provision by which the plant converts either its corolla 
or its calyx into a cradle, in which its young is to be taken 
care of and watched over until it can be safely deposited in the 
earth. Botanists have especially pointed to the cyclamen for 
the singular care with which her seeds are lodged by her in 
the ground. Scarcely has the anther shed its pollen when the 
peduncles on which the germs are deposited twist themselves 
spirally downwards until the seed vessels come into immediate 
contact with the earth ; and those who have attended to the 
phenomena assert, that they actually penetrate it for the pur- 
pose of depositing these future plants. Those who would see 
collected together a number of most curious facts which illus- 
trate the subject, and who would feel interested in the ques- 
tion, whether volition, irritability, and sensation are present, 
will find that, amongst our English botanists, Darwin nas en- 
tered into it with all the enthusiasm which a true love of 
science begets, iaOT has the great founder of botanic science, 
Linns&us, passed unheeded by these wonderful phenomena, 
which, whilst they excite the most lively curiosity, serve 
as additional proofs of the wisdom of Him who created 
all. Amongst others who devoted attention to the proba- 
bility of sensation in vegetables, and whose little work is 
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written with great and acute powers of reasoniiig, most be eiia«* 
unrated Dr.Tupper. His essay was but short, but it was a sonree 
of Fcientific enjoyment to those who perused it. He arrives 
at the conclusion, after a vigorous investigation, that vcffeta- 
hies, like animals, are endued with sensation of such kindand 
and in such degree as is best adapted for their own. existence. 
With this idea all will be willing to concur who have discussed 
the matter. The author of " The Sketches of the Physiology 
of Vegetable Life" has likewise brought togeliber a mass of 
curious information, gleaned from a variety of sources, and 
as^ks the following question, to which no satisfactory answer 
can be offered : '* Will it be too daring to predict thait the 
variety of wonderful phenomena, which hourly present them* 
selves to our view, in the study of vegetable economy, will m 
a short lime be universally ascribed to the same power of voli* 
lion which we unhesitatingly grant to animals of the most 
inert nature?" 

Amongst the subjects which the vegetable physiolog^t has 
already studied, but of which he is yet incapable of offering 
decisive opinions, is the nature of the nervous and the mus* 
cular power with which some of them are endowed. That 
there are plants which possess the power of motion, has been 
known to us from the earliest time of observation on their 
nature and habits, the mimosa sensitiva, with its extra- 
ordinary power of collapse, the contraction of the leaves of 
the glucine, of the cassia, and of several of the papilionaceous 
class, the faculty of motion of leaves of the hedysarum gynins, 
the dioneea muscipulas, the drosera» all exhibit phenomena 
which prove that they are imbued with the property which 
induces portions of the system to contract upon the applica* 
tion of stimulus, and which more especially is found to exist 
in muscular fibre ; that, again, many plants seek the light, 
spread out their leaves to the sun, sleep at particular periods, 
and exhibit sensation which belongs to the nervous system. 

The instinctive economy of vegetables has been asserted by 
some physiologists, and numerous hare been the curious 
examples which from time to time have been cited ; and that 
they obey certain innate impulses, which teach them to seek 
the best means for carrying out their existence and for the 
reproduction of beings similar to themselves. The science of 
electro-galvanism is likely to throw some light upon the irri- 
tability of vegetables, and to show whether any of them 
actually possess a muscular tissue capable of being acted upon 
by this stimulus. From the first observations of Galvani to 
the present moment, although few experiments have been lately 
tried, it was shewn that galvanism has a striking power of 
exciting the irritability of muscular fibre, and even after life 
has ceased, phenomena of the most singular character have 
been exhibited. The spasms, the convulsions, and the con- 
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tbrtioTis which have followeU upon trials "of its power have 
shoWD how decided is its itifluence. Whether this action be 
npon the imperceptible nervous fibrilise disseminated through- 
out the tissue has not yet been ascertained, for the effects have 
been visible wherever muscular fibre has been exposed to its 
action. The power of electro-galvanism has lately been tried 
upon the seeds of plants, and its effects ar6 as yet not sufii- 
ciently ascertained; but there is reason to believe that this 
agent will induce germination to take place much more rapidly, 
and that in agriculture it may be found useful. 

It is now several years since vegetable structure was first 
submitted to the action of the galvanic pile ; and when first 
investigations upon that branch of philosopny were commenced, 
great expectations were entertained that we should, through 
such means, arrive at some degree of proof that plants possessed 
sensation. Amongst others, Wildenow anticipated such a result. 
Unfortunately the progress of that branch of knowledge was 
suspended during the long war, and those who had commenced 
witn ardour and zeal experiments wbieh astonished the world 
laid them aside for subjects of apparently more immediate 
interest. ' Amongst those who thus distinguished themselves 
was Humboldt, but he has not resumed the experiments and 
the speculations into which he had entered. His observations 
did not lead to any decisive results, for he was not successful 
in many of his trials, and that he had occasional reason to 
believe that some plants were subject to the power of galvanism, 
if he found others to resist it altogether; and Giulo, of Turin, 
found somewhat different results upon the same species of 
plants. 

This ingenious philosopher conducted a series of experiments 
which shewed that several plants were highly susceptible to 
galvanic infiuence. Amongst these, especially, were some of 
those whose irritability had been the theme of general observ- 
ation. Thus he was able to shew a striking effect upon the 
mimosa pudica, the sensitiva and the asperata ; but no such 
susceptibility was visible in the hedysaruni gyrans. . There 
appeared to him this striking difference between the effect of 
galvanic action upon animals and upon plants, — that the effect 
was instantaneous, the contractions immediate, upon animals, 
and that it was almost consentaneous with the application; 
whilst in plants it occurred after some time had elapsed, then 
languidly, and that the fibres appeared as if affected consecu- 
tively. We have, however, not sufficient data afforded us by 
Oiulo to enable us to know with what species of animals he 
drew his comparison with the action he produced on these 
plants. As far as our limited experiments have yet proceeded, 
we must confess that we have seen, as yet, little probability of 
ascertain ifig the quantity of what is termed muscular iibre, 
as developed upon the most sensitive leaf; for we have seen 
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little or no susceptibility to galvanic action excepting in the 
iqimosa. As tlie spring advances, and as our conservatories 
furnish us with occasion to examine the subject, vre shall not 
lose the opportunity, as it will lead to the solution of questions 
in which we are all more or less interested ; and whatever adds, 
even triflingly, to the sum of our knowledge, may become 
useful to some inquirer into the vegetable world. Some of the 
beautiful fictions of mythology teach us that our forests abound 
with lovely and accomplished nymphs bound in the hollow of 
the tree, and that he who frees them from their enchantment 
becomes gifted with more than mortal endowment, and becomes 
possessed of the superior being he has enfranchised. From 
this allegory the inference may be drawn, that each portion 
of the vegetable world shuts up some secret of science, which, 
becoming known, gives to its possessor power over his fellow 
beings, and an intellectual gratification, which is one of the 
dearest possessions he can enjoy. 



BRITISH ARCH-fiOLOGICAL ASSOCIATION. 

We feel a great pleasure in laying before our readers the report 
of the British Archceological Association, which fully answers 
the remarks that have emanated from other quarters : — 

*' In presenting to the members of the British Archaeological 
Association and the public in general the Journal of the Asso- 
ciation, the Central Committee (appointed at a special general 
meeting held, pursuant to public advertisement, on Wednes- 
day, March 5tn, 1846) think it necessary to submit a brief ac- 
count of the origin and progress of the Association ; together 
with some explanatory remarks in reference to those events 
which have rendered essential certain alterations in the arrange- 
ment of the Association, and led to a classification of its mem- 
bers. 

" The Committee would have been happy to have been spared 
the performance of this task ; but the extreme assiduity with 
which certain members formerly belon^ng to the central com- 
mittee place themselves before the public, and assume to them- 
selves the name and title of the British Archssological Asso- 
ciation, and the various misstatements industriously put forth, 
and chiefly anonymously published, either in circulars addressed 
to the members, or in the newspapers and journals, render it 
an imperative duty on the part of the president, officers, and 
committee, to submit an accurate account of that which has 
passed, and of the present condition of the Association. 

" The British Archaeological Association takes its rise from 
conversations which took place between Mr. Wright and Mr. 
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Smith. Those gentlemen mentioned their intentions to Dil 
Bromet ; and at a meeting held at Mr. Wrighi*8 residence, De- 
cember 5, 1843, it was determined to establish a central board, 
for the purpose of collecting from correspondents in all parts 
of the country, information tending to the ' discovery, illustration 
and consenration of our ancient national monuments.' At this 
meeting it was agreed to invite the QO*operation of Mr. Albert 
Way, the Director of the Society of Antiquaries, who eagerly 
entered into the project, and jomed the Committee. To this 
gentleman succeeded Mr. C. Winston, Mr. Stapleton, Mr. Pet- 
tigrew. Sir F. Madden, Sir H. Ellis, Mr. Amyot, Mr. Croker, 
and several others, until the Committee consisted of twenty-two 
individuals. Thus was it constituted by self-election at the 
termination of 1844. As it was intended to collect from cor- 
respondents all kinds of information that could be obtained re- 
lating to antiquities, and to the remains that are now daily being 
brought to light by the progress of works on railways, and 
other sources, it was esteemea necesary, as a means of commit- 
nication with the public, to establish a journal ; and, for the 
proper conducting of this, a Printing Committee was selected, 
to whom the papers submitted to the ordinary meetings of the 
Central Committee should be referred, there to be more parti- 
cularly determined upon, corrected, and amended, as the mem- 
bers might see fit. This Committee was appointed January 21, 
1844, and it consisted of Mr. Wright, Mr. Poynter, Rev. J. B. 
Deane, Dr. Bromet, and Mr. Smitn and Mr. Way, the secre- 
taries. These six gentlemen were to divide among themselves 
the labour of the journal. Nodistinct editor was appointed, either 
by the Committee or by the Central Board ; but Mr. Way occu- 
pied himself principally upon the first number, v\ hich, however, 
was not ready at tne time for which it had been announced. 
This was a serious matter in a work professing to be published 
periodically; and Mr. Way's healtn being delicate, it was 
deemed advisable to have some one who was able and willing 
to devote time to the matter. The business-habits of Mr. 
Wright, added to his knowledge of antiquities, and his emi- 
nence in literature, pointed him out as the most qualified person 
in the committee for the task ; and he most cheerfully under- 
took the performance of this laborious duty, and for a whole 
twelvemonth gratuitously devoted a very considerable portion 
of his time to the work, and never once intimated to the cen- 
tral board a desire for any recompense for his labours. The 
Treasurer has stated in his address* to the General Meeting of 
the 6th of March, that the first allusion with regard to any 
payment for these literary services emanated from himself; and 
that he felt, as a literary gentleman, whose time was his pro* 
perty, the Association had no right, — having, from the liberality 

* See " A Terbatim Report of the Proceedings," taken in short-hand by 
T. E. Jones. 8vo. J. R. Smith, Compton Street, Soho, p. 7* 
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of the members, funds at commandi^to take up so large a por* 
tion of Mr. Wright's time, without offering to him somethiag 
as a recognition of, if not a recompense for, his labours, Mr. 
Wright was at first unwilling to say anything upon the sub- 

i'ect; but being further urged, he communicated with Mr. 
Parker, the publisher of the Journal, who acknowledged the 
propriety of tne measure:^ but It was never brought before tlie 
Central l)oard, and therefore reouires no further notice. 

** The business of the Association went on very happily for one 
year. Up to December 1844, no disturbance of its harmony 
took place ; a vast amount of information hac} been collected 
and published ; the Central Committee was obliged to hold 
frequent meetings; communications poured in from all quarters; 
ana many individuals distinguished by their knowledge in sci- 
ence, arts, and letters, solicited to be placed in the list of cor* 
respondents. During this time also (in the month of Sep- 
tember) a congress of Antiquarians had been held 9iX Canter- 
bury, an experiment in this country made for the first tiipe ; 
and although proceeded with under almost every possible dis- 
advantage, arising from the inJancy of the Association, the 
illness of some of^ its members, an() the fears and scruple^ oX 
others as to the resqlt, it succeeded beyond the most s^qguine 
expectations of its most ardent supporters. Ic is but a mere 
act of justice to say, that the succestf of this meeting must be 
attributed to the zeal and assiduity of Lord Albert Conyngham, 
the President; Mr, Pettigrew, the Treasurer; Mr. Smith, t^e 
Secretary ; Mr. Wright, who officiated in the absence of Mr. 
Way ; and Mr. T. C. Croker^ wlio assisted these gentleman in 
all their arrangements. Without their exertions, the meeting 
at Canterbury must have been a failure, aod the Assoctaticm 
would probably have ceased to exist ; for th^re were not waot- 
ihg journals to ridicule the proceedings, and it must be added 
that these representations were in no little degree aided by 
some of those who are now so zealously urging, in opposition 
to the Association, a meeting at Winchester, but who did not 
on that occasion hesitate to denounce the congress as one par* 
taking of a mountebanking character. The success of the 
congress seems to have infused a bad spirit among those who 
either took no part at it, or attempted to discourage the pro- 
ceedings ; but the effect upon the public was of the most satis- 
factory description, for it created a spirit of inquiry with many 
who before had been inattentive to these subjects, or did not 
foresee their importance to the country. A taste for Arcbs^o* 
logical pursuits was engendered ; and Mr* Wright was solicited 
by an enterprising bookseller to undertake the publication of 
a work which might be adapted to the drawing-room ti^ble, and 
thus inspire a taste for the study of antiquities on the part of 
those who had not before engaged in them. This work was to 
be called * The Archaeological Album ;' it was originally inr 
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tended to have been j;)ubli8hed, like other albums, in a voliiqie 
at the commencemeDt of the year, but time would not permit 
this to be done, and the proprietor determined it should appear 
in parts, at the interval of two months. The work is m no . 
respect similar to the ' ArehaBological Journal/ from which it 
diners in size, colour, shape, appearance, &C. It does not 
contain one period of matter belonging to the Association, or 
that*4ias been obtained through it, nor does Mr. Wright attach 
to his name any connexion whatever with the Association. 

'* The only wajr in which Mr. Wright appears as connected 
with the Association, is in the course of the narrative of the 
proceedings of the congress at Canterbury, in which he took 
so able and so conspicuous a part, and which, as a new feature 
in this country, ana the most striking event connected with 
ArchsBology during the year, had been very naturally selected 
as a proper subject to commence such a work. It is, in short, 
a simple narrative, not a detail of papers — not such a detail as 
had already appeared in some of the Kentish newspapers, or 
since publishea in 'The Antiquarian Year Book,' and in Mr. 
Dunkin's ' Report of the Transactions and Excursions of the 
British Archeeological Association at their FirHi Congress at 
Canterbury,' in which may be found many of the papers at 
fciU length, and there published with the sanction of some 
members, who are now warm opponents of Mr. Wright, for the 
mere publication of bis narrative of the Congress at Canter- 
bury. Mr. Wright's publication' of the Archaeological Album 
has, so far from having been an injury to the Association, or 
an encroachment upon its rights, been one calculated to ad-^ 
vance its interests, by showing to the public that pleasure and 
instruction may be combined in meetings of antiquarians in 
different parts of the country. It appears idle to dwell upon 
such matters, and it is quite inconceivable that such a publica- 
tion should have caused disunion in a society expressly esta- 
blished for the promotion of Archeeologica I inquiries ; nor would 
it be believed to be the source of such dissension, unless it had 
been so distinctly stated, by those who have seceded, as ' the 
only ostensible point in dispute.' But the mainspring of this 
dissension has not yet been fairly stated, and it must now be 
told that it has originated with the publisher of the journal, 
Mr. Parker of Oxford, to whom the first intelligence of the Album 
was communicated by Mr.Wright,and who would havebeen silent 
on the subject but for the jealousy excited in his breast by its ema- 
nating from another pubhsher. Mr. Parker would himself have 
been willing to have been the publisher of the Album ; but others 
possessing it, he immediately set about exciting dissension and 
alarm in some of the members of the Committee, to whom he 
represented the injury likely to accrue to the Journal of the 
Association, and the necessity of issuing a declaration to the 
effect that no other work but the journal was authorized by the 
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Association. When first mentioned to the Central Committee 
by Dr. Bromet, it dropped for want of any one to entertain the 
subject; it was consiaered improper and indelicate, and ao 
^step was taken upon the occasion. But failing in this, Mr. 
Poynter, at the next meeting, brought the matter forward, and, 
with the assistance of Dr. Bromet, a resolution to print a de* 
claration on the cover of the next number of the ArcWological 
Journal, stating that it was the only authorized publicatioa by 
the Committee, was regularly proposed and discussed. The 
feeling against it, however, was such, that the proposer and 
seconder withdrew their proposition — ^and thus the subject 
was supposed to have terminated ; and Mr. Parker was ap- 
prised by Mr. Smith, the Secretary, in reply to a communication 
he had received from Mr. Parker respecting it, that the Cealrfl^ 
Committee had not entertained the matter. This occurred at 
the meeting held on December 18, 1844. On the 28th De- 
cember a meeting of the Printing Committee, at which five out 
of the six members were present, took place, and — to the sur- 
prise of Mr. Smith and Mr. Wright— the subject of the Album 
was there brought up ; and Mr. Way then determined that a 
declaration against that work should go out; and upon Mr. 
Smith and Mr. Wright remonstrating against such a proceed- 
ing, in open defiance of the opinion of the Central Committee* 
by whom the Printing Committee was appointed; and not- 
withstanding the declaration of those gentlemen, that they 
would no longer consent to act upon such a Committee, Mr. 
Way replied, ' JVe are three to two, therefore we have a majority 
and shall do it.^ The founders of the Association then re- 
signed their places in the Printing Committee. A circular was 
drawn up, transmitted to Oxford, there printed and issued by 
Mr. Parker, although he had received intelligence from Mr* 
Smith that the Central Committee would not entertain the 
subject ; and this circular was absolutely sent forth in the 
name of the Cefitral Committee , to the great astonishment of 
the members of that Board, who knew of no such intention on 
the part of the governing body to which they belonged. The 
efllsct of this circular was exceedingly injurious, and gave great 
offence. It was a proceeding contrary to all ordinary practice, 
and subversive of all government. The Treasurer of the Society 
protested against the proceeding, and announced his intention 
to bring the subject before the next meeting of the Central 
Committee. The President felt warmly on the occasion, and 
came up to town to preside at the meeting. Mr. Way can- 
vassed certain members to attend, and there was altogether the 
largest meeting of the Committee that had been held. The 
only excuse that could be offered on the part of Mr. Way was, 
that the Printing Committee had issu^ a former circular, 
(which was to announce the first appearance of the journal,) 
in the name of the Central Committee ; to do which, however. 
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the Central CommtUee had given them authority. As, how- 
ever, sQch a matter conld hvdly be. expected to occur again, 
and as the Treasurer and other members had denounced the 
proceeding, the President, in the hope of restoring harmony* 
was induced to request that it might be forgotten* and that 
Mr. Smith and Mr. Wright, in their anxiety for the wel&re of 
the Association which they had indeed originated, would with- 
draw their resignations and return to the performance of their 
duties. Those gentlemen kindly yielded to the solicitation of 
the President, and the Treasurer withdrew his resolution of 
censure. The business was thus considered at an end ; but at 
the next meeting of the Central Committee Mr. Hawkins moved, 
and Mr. Barnwell seconded, a proposition which they had 
brought ready prepared, to the effect, 

*' * That Mr. Wright having, while acting editor of the 
' Archeeological Journal,' become the editor also of a rival work, 
similar in character, and which has been prejudicial to the main 
objects of the Association in that pubhcation, the Committee 
are of opinion that Mr. Wright should resign his place on the 
Editing Sub-Committee/ 

"At this meeting, it must be remarked, there were no less than 
twenty members present, sixteen of whom voted on the occa- 
sion. The numbers were — for the resolution, 10 ; against it, 
6« The latter number should properly be considered as 8, as 
the Treasurer was in the chair, and haa expressed himself un- 
favourable to the motion ; and Mr. Wright, who was present, 
did not vote. The ' great majority^ therefore, of which so 
much had been said in the circulars, amounts only to 2 in 18 ; 
but it was a majority obtained in a manner which at once 
showed that the Committee was no longer one fitted to carry 
on the real business of the Association. It was brought to- 
gether by the iipportunity and canvassing of Mr. Way, and 
several who attended on this occasion had not, until this busi- 
ness arose, scarcely ever been present at the meetings of the 
Committee. During 1844, twenty-four meetings of the Central 
Committee had been held, at which, from the minute-book, it 
appears that Mr. Hawkins had only attended once during the 

J ear, Mr. Manby only once, Mr. Blore only once, nor had 
Ir. Way attended but once from June 26, 1844, to January 
8, 1846 ; and it must also be observed, that none of thpse 
gentlemen assisted at the Canterbury Congress. The insult 
offered to Mr. Wright by this resolution naturally excited the 
astonishment of the President, who had considered himself, at 
the former meeting, to have been a peace-maker, and to have 
restored concord. His Lordship held the matter to have been 
finally disposed of. He determined, therefore, to be present at 
the next Committee, and then to resign his office unless justice 
should be done to Mr. Wrisht. ^An attack of ophthalmia pre- 
vented his attendance, but the Treasurer submitted his opinion 
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to the Comimttee, and estreated the proposer and seconder to 
withdraw their, resolatien. This* however, they declined to do, 
nnd the Treasurer moved to expunge the ofiTensive record. Upon 
this Sir R. Westmacott made a personal appeal to Mr. Wright, 
suggesting, that as he was the source ot the disagreement^ 
whether he would not withdraw himself from the Printing 
Committee and allow the other members to proceed. Mr. 
Wright immediately withdrew, and the Treasurer presumed 
that the minute would be expunged. It was expunged, but 
in the following terms : ' That Mr. Wright having signified 
his intention to resign his situation on the Editing Committee, 
the resolution of the last meeting relative to that subject be 
expunged.' (Moved by Mr. Hawkins and seconded by Mr. 
Barnwell.) It was easy to foresee that such conduct was ill 
calculated to restore peace^ or to satisfy the President. It spread 
ill feeling, and it occasioned the resignation of the President. 
The Treasurer convened a special meeting, the resignation was 
laid before it, and it was accepted. No compromise would be 
entertained. The party, for under such a denomination only 
can it be described, determined upon receiving the resignation, 
find the Society was thrown into complete disorder. The Trea- 
surer had resolved upon quilting the Committee ; Mr. Smith, 
the Secretary, intended also to retire ; Mr. Wright, Mr. Croker, 
and others, meant to follow their example ; in short, all the 
active members at Canterbury resolved no longer to hold a con- 
nexion with a committee in which such gross injustice could 
be practised towards its most e6Scient member, and one of thft 
founders of the Association. 3ut, whilst these disputes were 
going on, many members of the Association — not of the Central 
Committee — were anxiously interested in the proceedings, and 
desirous of taking some step to save the Association from de- 
struction. The Treasurer was entreated not to give in bis re- 
signation, and was made acquainted with the intention of many 
to address to him a requisition to call together the members at 
large to determine upon the propriety of certain changes in the 
Association, and to guard a^inst future accidents. No sooner 
was it known that tne President had resigned, than numbers 
flocked to sign requisitions to take into consideration the con- 
dition ot the Association ; and in the course of ten days there 
were requisitions addressed to the Treasurer from Canterbury, 
Sandwich. Salisbury* Cheltenham, Ipswich, Leeds, Sunderfcmd, 
York, and other places, together with a vast number of sigoa* 
tures in the Metropolis, altogether amounting to 162 in number; 
thus deqionstratiiig the extraordinary interest felt in the ex- 
istence of the society, «nd a determination to promote its welfare. 
The requisitions, and the names affixed to them, have been 
carefully preserved and deposited among the papers of the 
Association. They embrace the names of the principal sab- 
qcribers and correspondents of the Association, and tne Trea- 
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$urer hesitated not a moment to comply with the request, and 
to summon a Special General Meeting,— ^ving as public a 
notice, and as long a notice, as i^fcnmstances wonkl permit. 
As the conduct of the Treasurer has been severely commented 
upon for the step he thus took for the preservation of the 
Association, it is necessary to introduce that which be stated 
at the Special Meeting so convened : — 

^* *' The ground upon which I have ventured to assume to 
myself this power or obeying the requisitions, presented to me 
by so many members, has ansen from the dissensions that have 
existed in the Committee, and from the equality of numbers in 
which those dissensions originated ; and one other point on 
which I hold my responsibility to be particularly great towards 
you, is the having received from so many individuals subscript 
tions for carrying on the purposes of this institution. I have, 
therefore, not simply as, unfortunately, the senior officer of this 
institution, after the resignation of the President, but also as 
your Treasurer, and therefore bound as a faithful steward to 
render you a faithful account ; I have on these grounds felt it 
my duty to do this. It is not on a light matter that I would 
have ventured on a step, giving a publicity that, to a certain 
degree, may, under particular circumstances, even jeopardize 
the Institution ; but when I tell you that the Committee are 
divided literally half and half, or nearly so, — for it is ten to 
twelve — and that all these dissensions have been of a character 
that have led to the resignation of our President, not merely as 
the bead of the Committee, but also as a member of the 
Society ; and that this was the first President of the Society, 
who indeed entered warmly into its interests on all occasions, 
from the commencement; who watched over every proceeding, 
and was acquainted with every resolution that took place ; who 
sacrificed his personal comforts to us at Canterbury, and over- 
came those strong feelings resulting from domestic affliction, 
to perform the duties attached to his office; I felt that I should 
have been wanting in respect to that noble individual, as well 
as wanting in my duty to you as your Treasurer, if I had not 
taken the step which I have done. 

** * With regard to calling Special General Meetings, most 
societies are provided with regulations for calling sudi meet- 
ings, under which they feel themselves bound to act under 
particular circumstances. But it so occurs, from the constitu- 
tion of this Committee, and the manner in which this Society 
has been established, that there are no laws at all relating to 
this subject ; that the regulations have only been made as cir- 
cumstaac^B called for them in the course of the labours of the 
Committee; and that, no Special General Meetings being 
anticipated, no measures were in existence to meet suoh an 
ei9ei||eiicy. This being the oase, aiid there being no rules to 
follow in regard to calling extraordinary General Meetings, one 
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looks to the 'custom of other societies ; and the custom of 
other societies, inyariably, even where laws exist, is to provide 
a power on the part of the President to call extraordinary 
meetings ; which are called indeed by the senior Officers of 
the Institution, on a requisition by a certain number of the 
subscribers.' 

** It is unnecessary to enter further here into the propriety of 
the conduct of the Treasurer ; it is sufficient to say that cir- 
cumstances had occurred to provoke dissension — members had 
been most unjustifiably canvassed to carry a particular object, 
and that this had led to the resignation of the President and 
the probable retirement of two other officers, which would 
have left Mr. Way the only remaining officer of the Associa- 
tion. Other members of the Central Committee had also ex- 
pressed their determination to withdraw, and it was therefore 
evident that some decisive step must be taken to rescue the 
Association from destruction ; it offered itself in a general as- 
sembly of the members, to which all were invited — every one 
could attend, and there amity mi^ht have been restored ; but 
instead of meeting the subject m dispute in an open and 
generous manner, the members who had thus created the dis- 
cord satisfied themselves with denouncing the legality of a 
meeting of a Society which they knew was without laws, and 
in declaring all its proceedings^uU and invalid. 

** AttheSpecial General Meeting about 150 members attended, 
the Treasurer detailed all the circumstances connected with the 
dispute, submitted to the meeting a history of the Association, 
marking its progress and its prospects, and the following re- 
solutions were adopted. 

L * That an Annual General Meeting be in future held in 
London, in the month of March, at which a statement of 
the progress of the Association shall be submitted by the 
Central Committee, and an account rendered of the re- 
ceipts and expenditure; and that at this meeting, the 
officers and Committee for the year be appointed. 

2. ' That the most grateful thanks of this meeting be given to 

Lord Albert Conyngham, K.C.H., F.S.A., for the zeal and 
ability he has displayed in the discharge of the duties of 
President of the Central Committee; and that he be 
earnestly solicited to return to the Association, and again 
preside over the Central Committee. 

3. 'That the Central Committee shall consist of a President, 

a Treasurer, two Secretaries, and seventeen other mem- 
bers; and that the following gentlemen constitute the 
same for the ensuing year, with power to fill up any 
vacancy that may arise, during that period. — Carriea ; five 
dissentients. 
' President. — ^The Lord Albert Denison Conyngham, K.C.H., 
F.S.A. 
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* Tzeasuier. — Thomas Joseph Petligrew^ Esq., F.R.8., RS.A.* 
^ Secretaries. — Thomas Crofton Croker, Esq., F.S.A., 
M.II.I.A.; Charles Roach Smith, Esq., F.S.A. 

^ Committee. — ^Thomas Amyot, Esq., F.R.S., Treasurer S. A. ; 
Sir James Annesley, F.R.S., F.S.A. ; The Rev. R. Harris Bar- 
ham ; John Barrow, Esq., F.R.S., F.S.A. ; Captain Beaufort, 
R.N., FJEl.S. ; Sir William Betham, F.SJ^., M.R.I A., Ulster 
King at Arms ; George Richard Corner^ Esq., F.S A. ; Sir 
Henry Ellis, K.H., F.R.S., Secretary S.A.; Joseph Gwilt, 
Esq., F.S.A. ; The Very Rev. The Dean of Hereford, F.R.S., 
F.S.A. ; ^. W. King, Esq., F.S.A. ; R. Monckton Milnes, 
Esq., M.P.*; J. Robinson Planch6, Esq., F.S.A. ; J. Emmerson 
Tennent, Esq., M JP. ; John Green Waller, Esq. ; Sir Gardner 
Wilkinson, M.A., F.R.S. ; Thomas Wright, Esq., M.A., F.S.A. 

4. ' That the members of the Association be divided into two 

classes. Associates and Correspondents. That the As- 
sociates consist of Subscribers of one guinea or upwards^ 
per annum, or of a Life Subscription otTen Guineas ; by 
which they will be entitled to receive a copy of the 
Society's Journal, to attend all General Meetings, and to 
vote at the election of Officers and Committee. That of 
the Correspondents no contribution be required ; that they 
be entitled to attend all General Meetings, but not to vote 
at the election of Officers and Committee* 

5. ' That the Journal of the Society be printed and published* 

in London, at the expense of the Association, and that the 
profits arising from the same be devoted to the purposes 
of the Institution. 

6. 'That the best thanks of this Meeting be given to the 

Treasurer, for the gieat services he has rendered the As-- 
sociation from its formation, and particularly for his at- 
tention to the wishes of a large boay of its members, by 
convening the present General Meeting, which the mem- 
bers confidently hope and trust will tend to .the proper 
establishment and perpetuity of the Institution.' 
" With respect to these Resolutions no comment is necessary, 
but as regards Nos. 3 and 5, which relate to the appointment 
of the new Central Committee and the publication of the 
Journal. No. 3 will be seen to embrace the continuance of all 
the officers, with the exception of Mr. Way, whose place is 
supplied by Mr. T. C. Croker. In the Committee are some 
names that have since been withdrawn, the circumstances at* 
tending which are necessary to be stated, because they have 
been unfairly represented by the other party: — ^Mr. Amyot and 
Sir H. Ellis being officers of the Society of Antiquaries, think 
it proper to preserve a neutrality, and have therefore declined 
bemg on the Committee ; but it must be observed that Sir H» 
Ellis disapproved the feelings manifested in the Committee, 
and that Mr. Amyot on every occasion voted against the dia* 
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sentients. Mr. King'« behtrrioar is-Mst shown by th^ follow- 
ing extracts from his letters^ beyond which the Comrnitlee do 
not desire to make any remark. In a letter to Mr. Smith, 
dated February 22d, 1845, he says : — * I deeply and sorrow- 
fnlly regret that riuch a schism should have tirisen in onr 
Arch»ological Cotnmittefe as to induce Lord Albert to resign 
his presidency. I fear this will be the dieath-blow to it ; bat T 
hope y^t that some aTrangements wHl be made to save us. I 
was not in town the othcsr day (19th), only having returned 
here last tiight ; and I am about to leave agaiii this evening for 
a few days* I should be gkd to sign the Requisition, ifyovi 
will tell me where it is lying, as I would do anything and every 
thing which would tend to give support t6 the existence of the 
Association. I learn that the Central ComiAittee accej^ted 
Lord Albert's resignation. What is neti to be done ? * 

'' In another letter addressed to Mr. Pettigrew, dated March 
3d, 1846» in excuse for not attending the meeting preparatory 
to the Special General Meeting of the 5th of March, he writes 
thus :-*-^ I regret to say that my engagements this evening 
prevent me the opportunity of attending the meeting of the 
Ciommittee of the Archaeological Association appointed for 
eight o'clock. I only received your kind note this morning; 
and it would have given me great pleasure to be present.* 

" In a letter to Mr. Croker, dated March 7th, he saiys, * I regret 
deeply that I cannot concur in the measures resorted to by a 
minority of the Committee in the extraordinary step of callmg 
what has been named a " Special General Meeting of the 
Association.' ** 

''The Dean of Hereford addressed the following lettef to the 
Trdasorer on Ae 4ith of March : — 

*^ ' My deaf Sirx*-^I have been extremely concerned to learn 
that circumstances have led to a discordant fbeling in the 
counsels of the Bntfsh Atcheeological Association, the results 
of which are 'Calculated to produce so much impediment to the 
attainment of tfaos^ ends which I, with mnny others, have 
looked forward to with so much confidence and delight. Had 
not professional duty d^ttnded my attention in another direc- 
tioti, and in ^ ome of miich importance, I should not have failed 
to attend the Special Greneral Meeting to-morrow evening, for 
the purpose of lending my humble but anxious endeavoars to 
co-operate with others m restoring tranquillity and reorganising 
our valuable atoff. I have too vivid a recollection of the happy. 
week we spent together at Canterbuty, and too full a conviction 
of the great good which the Association is calculated to work — 
nay, has worked^ to think that any who has takeii umbrage 
at what may have been uninteiKtionally offensive, as well as 
those who havte so transeressed, vrill hesitate to offer up ready 
conceaaionff at the altar of our common weal. I shalU Anxiously 
look forwafd to the report of your proceedings, in which, under 
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Other circumstances, I would assuredly lia?e taken a part. It 
has been often a wish of mine that I could have been at the 
Committee^ during my frequent sojourns in London, had the 
rules permitted it ; and by the bye, should it be practicable, I 
could work more regularly, when, aAer next montn, the railway 
beins opened to Gloucester, I shall be brought within easier 
reacD. 

" ' I remain, my dear Sir, very faithfully yours, 

'* 'John Mekbwether/ 

** After the receipt of this letter, it cannot be a matter of sur- 
prise that the Dean's name should have been placed on the 
Committee, to give him a title to attend the meetings at which 
he expresses his anxiety to be present. Although tne particu- 
lars of the meeting and the circumstance of his electioh were 
immediately communicated to him, no letter was received from 
him until April 9th, when l\e appears to have gotie over (to the 
opposition, and had his name enrolled as an honorary member 
of their Committee. The eround upon which this is done i^ 
scarcely worthy of notice, for it is one founded, not upon the 
merits- of the case, but Upon personal regard for Mr. Way, 
together with an intimation that the General Meeting was held 
for a different purpose than that which he had anticipated. It 
is difficult to reconcile this statement with the expressions con- 
tained in his letter printed above. 

** With regard to the Journal, the Central Committee believe 
that no member will dispute the propriety of its emanating from 
the Association, and the necessity of its being subject to no 
control but that of the Committee. Such was not the case 
with the Archaeological Journal. Mr. Way made a verbal 
engagement with Mr. Parker of Oxford as to the publication 
of the Journal : it was to be at Mr. Parker^s expense ; if loss 
was occasioned, the publisher was to sustain it; if profits 
accrued, one-half was to be paid over for the purposes of the 
Association. Mr. Parker was thus to have a journal edited 
free of expense, the materials proceeding from the correspondents 
of the Association, and put forth as conducted under the super- 
intendence of the Central IJommittee of the British Archaeolo- 
gical Association. Such a Journal properly conducted could 
not but succeed, — many other publishers would gladly have 
engaged upon the same terms. Many circumstances have 
arisen in the course of this publication which show the impro- 
priety of the publishers interference ; for Mr. Parker, printing 
It at Oxford, (a gjeat inconvenience,) inserted papers upon his 
own authority, illustrating them with expensive wood-cuts that 
may be useful to him in other publications, and without con- 
sulting the Printing Committee on the subiect One paper in 
No. 4, that of the Kev. C. Hartshome on Kockingham Castle, 
has been made a most expensive article, and the Society is ren- 
dered responsible for it ami any errors it may contain, although- 
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it never came before them. It will scarcely be credited* but it 
is .true, that that paper was never submitted to the Central 
Committee, consequently never referred to the Printing Com* 
mittee, nor did any proof of it undergo the correction of the 
editor. 

'^ According to Mr. Way's statement, it was originally stipu- 
lated with Mr. Parker that the expense of wood-cuts and other 
illustrations should be limited to 26/. per Number^ or that an 
extra 6/« might on any particular occasion be permitted ; but 
Mr. Parked s accounts show that the wood-cuts and illustrations 
for the four numbers of the Journal amount to no less a sum 
than 217/. 0<. 6d. In No. 4 there are 24 wood-cuts inserted 
without having been previously seen by the Committee. Mr. 
Way and Mr. Parker arranged together as to the printing and 
publishing of the Lists of Members, and to those Mr« Parker 
added the advertisements of his own and other publications, the 
Committee being charged for the paper, printing, and insertion 
of these in various magazines, &rC«, upon which the Committee 
was not consulted, and the amount charged for no less than 
33,500 of these most unnecessary Lists is 207/. 6^. 3d. The 
objections offered, however, to this item produced from Mr, 
Parker an offer to reduce the sum by 103/. 13<, There are 
several other particulars in regard to these accounts into which 
the Committee have no desire to enter. From what has been 
already stated, it will not occasion surprise to learn that, 
although 2,000 copies of the Journal shall be sold, the Asso- 
ciation can reap no profit; on the contrary, they are regarded 
as having subjected the publisher to a loss, fiy the adoption 
of Resolution No. 5, these difficulties are disposed of. The 
Journal will henceforth be published at the expense of, and 
subject to the entire control of the Committee, who will hold 
themselves responsible to the Associatioii^ for its proper 
management 

*' In making the preceding statement, the Central. Committee 
have been anxions to avoid all unnecessary personal allusion, 
and they forbear to notice the numerous calumnies that have 
been issued against their members. They are unworthy of 
notice, and the* Central Committee will still hope that the 
time may arrive, when those who have seceded will see Uie 
propriety of again uniting their forces in the promotion of a 
great and useful work There is no feeling of rancoar and 
animosity on the part of the Association towards those who 
have separated from them, but they deeply deplore the efforts 
which are being made to withdraw individuals from their body 
by the exercise of personal influence and the circulation of 
misrepresentations and fabricated statements. The Central 
Committee have expressed their desire for amity, and have 
more than once stated their willingness to reconcile all differ- 
ences. Mr. Pettigrew told Mr. Way and Mr. Hawkins, at a 
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meeting at. Lord Albert Conyngha^'s, that all those with 
whom he was acting were ready to receive any overtures that 
might be made, and that to effect reconciliation every means 
would be urged and promoted. No proposition, however, has 
been submitted, and the Committee therefore trust that the 
members of the Association will exert their influence to pro- 
mote, in every way in their power, the extension of Archaeo- 
logical research, and to aid the original members in their 
efforts to carry out the true objects of the Association. 



VESTIGES OF CREATION*. 

Ambitious man — placed, as Richter savs, *' in the centre of 
immensities, in the conflux of eternities,** — ^has lately dis- 
played his anxiety to mark the progress of his knowledge by 
measuring them in all directions. Oirt with the vast oceans 
of time and space, he has cast forth his sounding lines, he 
has erected his watch-towers, to span and fathom the abysses 
that surround him; and,' weighing his spherule of a world 
against the universe, and his span of life against eternity, has 
exhausted the powers of his arithmetic in endeavours to 
discover how much less, and how many times shorter, were 
the sensible than the real, the contents and the containing. 

His success has been consistent with the audacity of the 
attempt. Hitherto, ** all that we know, is nothing can be 
known." The answer which the universe has returned to our 
painAil questionings has been given only in negatives. We 
calculate series of years, whose sum transcends the powers of 
imagination, to conceive the period of their lapse — but time is 
longer than they; and myriads of millions of miles — ^but 
space is wider than them all ! The units of extent and dura- 
tion which nature places within our reach, aided as our calcu- 
lations are by the wondrous powers of mathematical analysis, 
are fiur too minute to enable us, with any approach to cer- 
tainty, to complete the measurement even of tne phenomena 
least removed from our ken. ^ 

If we reflect upon the astonishing extent to which our 
instruments can penetrate and measure, the sense of thfe pro- 
fundity of those abysses to reach which their powers are vain, 
will be wonderfully increased. For example, — in our calcu- 
lations of space J the condition of our earth as a planet enables 
us to view the stars from the opposite side of an orbit whose 
diameter is 186 millions of miles. Yet in calculating our tri- 
angles, even with this enormous base, we And only that the 
angle thereby formed at the fixed stars, while absolutely inap- 
preciable in regard to most of them, is about one second of a 

* *' FestigcM of the Natural Hisiory of Creation,** 1 vol. London, John 
ChurchiU, 1844. 
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degree in the instance of a double star distinguished as 
d ot in the constellation of the Centaur. Now as the second 
of a degree in a circle of 575 yards radius will have a chord of 
only the tenth of an inch, the distance of the star thus mear 
sured will be more than 80,000,000,000,000 miles. Of the 
stars whose angle (or parallax) is not appreciable, we can say 
only that they are more distant still. And if we assume, as 
probability entitles us to do, that the diminished light of the 
stars arises not from their size, but their remoteness, we must 
multiply the figures given above some thousands of times 
before we have reached the lowest limit of the distance at 
which many myriads of telescopic stars are placed in space. 
And this refers only to the visible firmament; beyond the 
range of our telescopes, are we to conceive that the universe 
is blank and unpeopled ? 

With regard to time^ our powers of mensuration are even 
more limited : having no certain quantity given us to form 
the basis of our compulations of duration, such as the dia- 
meter of the earth's orbit constitutes in space ; we are there- 
fore compelled to grope our way through the darkness of 
dead ages, by the uncertain guidance of an estimate of proba- 
bilities. Thus, when we ascertain the comparatively minute 
changes that have passed over the surface of our planet since 
the commencement of recorded history, we are able to esti- 
mate, approximatively, the period that must have elapsed in 
the accomplishment of the vast and repeated catastrophes 
which have visited the earth since the deposition of the 
earliest strata. 

Or when we calculate the time that has lapsed without 
producing any new or strange developments of animal life, 
(with certain exceptions, very minute in themselves, and oc- 
curring among the lowest in the scale of animated nature,) we 
are furnished with an index to the extent of the period wherein 
could have been born and extinguished the various tribes of 
animals, so different in form, habit, and constitution, which 
have successively inherited their portion of the all-nourishing 
earth. , 

Here, too, we find only the lowest limity the period than 
which we know the actual lapse cannot have been less ; but 
how much greater^ we have no means of learning. It may 
not be beyobd our hope to succeed in calculating, with some 
approach to accuracy, the duration of the periods* during 
which each successive creation was permitted to exist. But 
the time involved in the convulsions by which they were over- 
whelmed, or the birth-throes that built up the materials of 
the new earth, when again allowed to repose and vivify, or 
the eras of lifeless chaos that may have intercalated between . 
the destruction and the formation, must remain for ever un- 
ducovered. 
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Not many years have passed since the inquiries into subjects 
such as these would have been denounced as irreverent, not to 
say impious, in their audacity of speculation ; and this not, at 
the time, without reason. In almost every department of 
research, a period is at one time or other passed through 
during which the progress is associated with scepticism, and 
the establishment of science appears to involve the shaking of 
the foundations of faith. But this is only a transient pheno- 
menon. It is not more certain that the philosophy of Socrates, 
the astronomy of Galileo, or the geology of Hutton, contra- 
dicted and weakened the principles of the religion professed at 
their respective eras, than that philosophy when its vision 
becomes clear, and science when its discoveries are deve- 
loped, have lent and will lend to religion the most eBEicacious 
support. 

Nor are the effects of such studies upon the minds of their 
disciples, in the end, less excellent. The consequences of 
venturing upon speculations of this vast and mysterious cha- 
racter may at first be, sometimes to "bewilder, sometimes to 
dazzle the intellectual vision; a blinded vani^ of its own 
capacity and achievements may by times invade the mind, 
which may even dare, in the insanity of its pride, to arraign 
the councils of the Supreme ! But these are mists that will 
ere long become cleared away ; and no pride can linger with us 
after we are once able to lift our thou^nts from the difficulties 
of the search to the awful sublimities of the discovery. 
While struggling amid the steep intricacies of the upward 
path, natural enough is it for us to feel elated at the perse- 
verance or skill we exert in forcing our passage, and to 
triumph without reserve at every conquest over dimculty, — at 
each chasm that we have overleaped, — at every precipice that 
we have scaled, — till we reach and pause upon the summit; 
and then, standing fiEu;e to face with Infinity, we find all other 
emotion extin^ui^ed in the overwhelming awe which attends 
the manifestation of Omnipotence. 

*' In the beginning,'* is the favourite period for our theory- 
makers to lay the scene of their ingenious world-dramas. 
Having then free scope to select the materials of their future 
earth, and to arrange them in the order proper for obeying 
the supposed influences that are to organize them into a 
shapely fmd habitable sphere, with unlimited time at their 
command, and a tabtUa rasa for their successive developments 
of secular phenomena and animal life, — it would be wonderful 
if they did not succeed in constructing systems almost without 
number, each of which should be at least coherent and 
plaunble, till the next one arose to overturn it ! When the 
nramers condescended to particulars, and endeavoured to 
recondle the multiform and often contradictory appearances 
of nature with the theoretical necessities of their respective 

F f2 
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systems, the task became one' of much greater difficulty. The 
startling hypotheses to which they Bad recourse in their 
anxious attempts at " accounting for " what the evidence of 
their senses would not let them contradict, — the violent 
convulsions summoned without stint to explain the existence 
of every inconvenient anomaly, — will not soon be forgotten. 
Between Descartes' vortices, and Whiston's comets, — between 
Neptunians and Vulcanians, between the " Cataistrophists" 
ana the ** tJniformitarians," — a din of strife arose, in which 
the voice of real Science was not seldom drowned, while the 
combatants who had ranged themselves under her banners 
fought for victory instead of truth. 

'me author of the " Vestiges of Creation " is not inclined 
to waive his privilege to begin with the beginning of things. 
The universe, in his first chapter, is described as a section of 
space filled with the attenuated particles of nebulous matter, 
on which the law of mutual attraction has just begun to acfl 
We close the book with man established in his supremacy, 
--rhaving replenished the earth and subdued it, — and waiting 
for some to-be-expected change in the material organization^ 
of the globe he inhabits, for the development of new faculties 
of sense or intellect, which the author looks forward to as 
about hereafter to convert the existing race of mankind* 
into a very superior sort of animal. The general result 
of his inquiries we will give as summed up in his own 
words. 

. '* Thus the whole is complete on one principle. The masses 
of space are formed by law; law makes them, in due time, 
theatres of existence for plants and animals; sensation, dispo- 
sition, intellect, are all in like manner developed and sus- 
tained in action by law. It is most interesting to observe into 
how small a field the whole of the mysteries ot nature thus ulti- 
mately resolve themselves. The inorganic has one final com-> 
prehensive law, gravitation. The organic, the other great 
department of mundane things, rests in like manner npon 
one law, and that is, development. Nor niay even these be, 
after all, twain, but only branches of one still more compre- 
hensive law, the expression of that unity which man's wit can 
scarcely separate from Deity itself." 

Taking the divisions of the subject as the author has here 
marked them out, we will speak first of the inorganip bodies, 
and their governing law, gravitation. 

We do not find much in the work that can claim to be en- 
titled intrinsically new. The author has joined Laplace's 
theory of the solar " rings," with the Herschells' hypotheses 
relative to the nebula;, and from the union compiles a theory 
qf the planetary system in which the single law of gravitation 
is assumed to have been the agent in converting a dis- 
persed and unformed congeries of nebulous particles into the 
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spheres of the sun and planets, regular in form, and adapted 
for the habitation^ of living beings. 

Proceeding into the domain oi geology ^ the author has made 
free use of the labours of Lyell, Murchison, and A^assiz; 
and in the region of natural history, of Cuvier, Lamarck, and 
Macleay; displaying throughout that his reading has been 
lai^e and diversified; while his speculations bear, to our 
mind, the impress of having been derived more from the 
study of books than the observation of nature, and are fre- 
.quently characterized much more by ingenuity than depth. 
He has, however, concentrated a considerable amount of in- 
formation in his pases, and has marshalled his facts with 
much skill ; so that his sketch of the system of creation is 
both lucid and interesting, and fully merits the popularity 
with which the volume has been favoured. 

As this happens to. be the first work, of a strictly popular 
character, wherein we have seen the phenomena of the neoular 
theory of the system arranged in consecutive order, followed 
out into their results, and separated from the detail of mathe- 
matical calculations which serve to conceal their meaning 
from the eyes of any save those initiated in the mysteries of 
analysis, it may not be uninteresting to explain this subject a 
little more fully. We will therefore endeavour to give our 
readers a perspective view of the phenomena attending the 
consolidation of our system under the propounded hypothesis, 
and try how far we can realize^ as Brother Jonathan would 
say, the various, st^es of the progress. 

We.must begin by imagining a district of space, filled with 
the constituent materials of the system, extending to a vast 
distance beyond the existing orbit of Uranus; and in the con- 
dition of attenuated or dissipated particles, without mutual 
action or internal organization, — ^a mere aggregate of stagnant 
and lifeless, atoms. In this state attraction is ordained to 
commence its action ; at first exhibiting itself under its merely 
.mechanical form, as gravitation ; but afterwards assuming the 
more complex aspects of chemical and electrical affinity. 

The first efiect of the newly created princiiMe would be to 
.impress upon the various particles a motion directed towards 
the centre of the space they occupied — a motion that would 
prove most rapid in those atoms situated at the exterior of the 
mass, decreasing in velocity in the interior, and becoming ab- 
solutely* rati// at the centre itself. As the atoms drew into 
closer aggregation, the attractive powers wou^ be increased, 
and as the focus would be constantly acting, the centripetal 
motion of the atoms would increase in a ratio of double acce- 
leration, not only from the impulses being constantly renewed, 
but from their being as constantly made more powerful. 

Presently, a new set of motions becomes developed. The 
moving particles act on one another laterally, as well as cen- 
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trally; tbeir motions are consequently deflected from the 
straight line leading towards the centre, and their paths be- 
come spirals. For although there is no d priori reason for the 
motions to become deflected towards one side more than an- 
other, that is, for the spirals to turn from west to east, rather 
than from east to west, or for the position in space of the equator 
of their resulting orbit to be in any given plane, yet the dumoes 
are hardly less than infinity to one of some deflection occurring ; 
and of a certain plane in space being selected for the position 
of the equator. To suppose the contrary, or, in other words, 
to render possible the continuance of motion in a direct path 
towards the centre, we must assume that the atomic mass was 
at the beginning perfectly spherical in form, and homogeneous 
in constitution : that its particles were absolutely equal in con- 
dition and weight, and adjusted with mathematical precision at 
symmetrical distances from one another. Such an assumption 
would, to use a simile that has been already employed, require 
a combination of chances comparable to those that should oc- 
casion a million of needles to remain balanced upon th^ 
points when thrown loosely upon the ground. 

In process of time, the nebula has reached a state wherein it 
has acquired rotation, with a fixed axis, equator, and poles. It 
can now no longer retain the spherical form, if it ever possessed 
such; for though every particle is still drawn towards the 
centre, yet the polar segments are impelled with greater velo- 
city, since the centrifugal forced arising from rotation counteract 
in some measure the influence of attraction. In fact, the equa- 
torial particles are compelled to move towards the centre in in- 
clined planes, while those situated in the axis move in direct 
lines, and the shape assumed in consequence by the nebula 
becomes a spheroid growing constantly more oblate. 

The respective motions continue to accelerate, the roiaiive 
among the rest, the perpetual rush of the polar atoms towards 
the centre adding fresh impulse to these latter, so that the spi- 
rals gradually approach the circular form ; and the centriftigal 
force continually increases, till at length the spheroid has 
reached a condition which we may term that of ** separation.** 
Mr. Ivory has calculated that in any spheroid in revolution, 
when the rotation has become suflicientiy rapid to expand the 
longest (or equatorial) diameter into a proportion two and three 
qtuirters times greater than the shortest (or polar) diameter, or 
more accurately when the former is to the latter as 27,197 to 
10,(X)0, then the particles girdling the equator will be in a state 
of equilibrium between the centripetal and centrifugal forces, 
and without exhibiting any tendency to approach the centre 
will continue to circle around it in an orbit of independent re- 
volution. Of course, should the rotation be increased, however 
slightly, bevond this point, the atoms would cease to move in 
circular paths; they would be thrown into or bitsof long ellipses. 
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Ihe nuyority of the comets, or even in an extreme case be 
endowed with an hyperbolic motion which would disperse them 
into space. 

This latter accident could never occur to our supposed nebula. 
For its rotation, as we have seen, is produced through the 
action of its centripetal tendencies, and could not increase after 
those t^denei^s had become null. But it might reach, if it 
eomld not pass, the required degree of oblateness^ and then the 
equatorial surface-particles would remain poised under the 
counterbalancing forces impressed upon them ; while the inte- 
rior portions and polar segments continuing to approach the 
centre, a broad elliptical belt would be severed from the mass 
and left behind to continue in its separate and equilibrated orbit. 

Meantime the nebula continues to obey the same impulses, 
the polar axis perpetually diminishing in proportion to tne dia- 
meter of the equator, till another point is reached where the 
spheroid has acquired the requisite oblateness, when a new 
bNelt is separated. And this proofs continues till, possibly, the 
approximation of the particles has brought into action a new 
form of the great law of attraction — that, namely, of cohesion ; 
when the remaining particles will be retained in connes^ion 
with each other, and finally agglomerated into a central ms»% 
of enormous size and density. 

The rings, when separated, would ere long become themselves 
divided. The same conflictioh of chances that caused the 
moving particles to be deflected originally from their straight 
paths, would now sever the belts into distinct masses, and 
afterwards assemble their constituent atoms into a spherical 
form around some centre of greater density than uie rest. 
Thus planets would be formed ; retaining the orbicular revo- 
lution of the original belt, and acquiring in addition an indi* 
vidual rotation iit ihe $ame direcHon^ owing to the greater velo- 
city of the particles in the exterior of the separated belt. 

While the planetary atoms are thus conglobating, an action 
of forces, similar to that which formed their primary belts, may 
throw off one or more subsidiary rings, which in their turn 
condense into satellites, in the majority of instances; one 
single or rather doubk specimen remaining in existence when 
the belt has preserved its coherence, we mean the remarkable 
appendages to the planet Saturn. 

The satellites would also possess a rotation, and in the very 
same direction with the orbits and rotations of their primaries. 
It is indeed from the observed and universal coincidence of 
these rotations and orbits that the theory we are describing de- 
rives its chief support. By the calculation of probabilities, it 
is proved that for six planets and their secondaries, whose re- 
volutions are known to possess a motion unifprm in its direc- 
tion, the chances are four millions of millions to one that the 
cause of their rotation must have been identical for them all. 
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Such is the celebrated Laiplace hypothesis, which is now the 
&8hionable theory of the uniTerse among astronomers, and is 
adopted by the author of the " Vestiges" with no apparent 
misgivings of its truth. Nevertheless, it will not be difficult to 
discover several points of great perplexity involved in the hypo- 
thesis. We do not so much dwell on the enormous extent of 
the periods that -must have elapsed in eompletine the pheno- 
mena, though these are of duration quite bewildering to the 
mind ; for, as Paley says, '' the theorists, who have eternity 
to dispose of, are never sparing of time'* But there are one 
or two of the assumed elements of the theory that appear 
irreconcilable with the results. 

First of these is the inconceivable tenuity of the primary 
matter from which the resulting globes are supposed to have 
been formed. Our own earth and her satellite, for example, 
must have originated in a belt of particles which had already 
been undergoing condensation during a period long enough to 
develope motions of extreme rapidity, and at the time of sepa- 
ration occupied a circular ring of space, whose circumference 
was nearly 600 millions of miles, its width extending from 
more than half way towards the orbit of Venus to at least 
half way towards Mars, and its breadth probably consider^ 
ably more. Yet the atoms filling so vast a space, when con- 
densed into solid masses, produced only the comparatively 
inappreciable globes of the earth and moon; which occupy, as 
seen from the centre of the system, a circular space of not 20 
seconds diameter. 

But still more difficult is it to reconcile the hypothesis with 
the shapes so nearly approaching to perfect fpheHetty^ in 
which the bodies of the system have finally settled. Because 
the assumed conditions of the production of the planets 
involve of necessity the existence of the nebulous matter in 
the form of a spheroid of very extensive oblateness, (as we have 
already explained,) and the separation of the successive belts 
could only in a slight degree reduce the excess of the equatorial 
diameter. The surface of the remaining mass wonld then 
have possessed a velocity of rotation nearly approaching to 
that which would give an equilibrium between the centripetal 
and centrifugal forces ; while no new condition was to ensue 
which could reduce the velocity and render the shape moi^ 
spherical. Indeed, as the mass became more solid and dense, 
there would arise a tendency to increase the velocity of rota- 
tion. Yet we find the sun existing as a proximate sphere, 
and the force of attraction, even at his equator, is many times 
greater than that of the globe we inhabit. A like anomaly 
exists in the state of our earth and its moon, as well as of all 
the planets that are attended by satellites. 

The supporters of the hypothesis we have described have 
claimed strong confirmation to their theory from supposed 
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analogies drawn from observations of the celestial nebulae : 
and it is true, that the shapes of a few of them, which have 
been called, ** stellar nebulee/' appear to give some grounds 
to the hypothesis that those singular phenomena are the 
embryos of systems, composed o§ matter still unagglomerated, 
but passing through the preliminary phases of its preparation 
as the scene of life. But the facts observed are as yet too 
indefinite to form a trustworthy ground of theorizing, and 
there are reasons which render it in a high degree impro- 
bable 'that they can form counterparts to the former state of 
our own system. Their very vUwility contradicts that sup- 
position. At the epoch when the belt from whence our earth 
was formed separated from the nebulous mass, the general 
condition of the congeries of particles must have been. that of 
attenuation in a degree 600 millions of times rarer than the 
present atmosphere.- Matter of such extreme tenuity could 
never be sumci^tly luminous to be visible across the enor- 
mous spaces that separate us from the nebul®. 

Even the supposed regularity of form would appear to be 
somewhat doubtful. As figured by the Herschells, from observ- 
ations made manv years ago, the shape of sundry of the 
nebulae was considered to be. nearly spherical, with, in some 
cases, an evident condensation of matter towards the centre. 
But from Mr. Robinson's account of the observations made 
with Lord Rosse's magnificent instruments, we gather that 
their actual form may Inb found verv different ; several nebulse 
which were described in Herscheli's catalogue as regular and 
elliptic in their outline, being already discovered to be, in Mr. 
Robinson's words, *' irreffular," *' fringed with appendages, 
'* unsymmetrical," .*' wiui a deep bifurcation to the south. 
This result was to have been expected. The tendency of any 
inaccuracy in the configuration of the telescope is to produce 
an image of circular and misty outline. Anv one who will 
punch a hole in a sheet of paper, and then look through it at 
a distance shorter than the limit of distinct vision, will per- 
ceive that the aperture, whatever its real shape, takes it cir- 
cular form. The result is the same with the circular mirror 
of a telescope when forced beyond its power of distinct reflec- 
tion. A picture, equally eloquent and philosophical, of the 
constitution of the planetary system . has recently appeared 
from the pen of Sir David Brewster. Some speculations 
upon the mechanical destinies of the system are however 
mtroduced at the conclusion, with which, in all humilitVf we 
must express our dissent. The writer says, '* But while all 
the phenomena in the heavens indicate a law of progressive 
creation, in which revolving matter is distributea into sung 
and planets, there are indications in our own system that a 
period has been assigned for its duration which sooner or 
later it must reach. The. medium which fills universal space, 
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whether it be a luminiferoiis ether, or arbe from the ind^nite 
espanaion of planetary atmospheres, must retard the bodiee 
which move m it, eren though it were 360,000. millionB of 
times more rare than atmospneric air ; and, with its time of 
revolution gradually shortening, the satellite must return to 
its planet, the planet to its sun, and the sun to its primeval 
nebula. The feite of our system, thus deduced from mechani* 
cal laws, must be the &te of all others ; motion cannot be 
perpetuated in a resisting medium, and where there exists dis- 
turbing forces there must be primarily derangement and nlti* 
mately ruin." 

Pace tanti nmrdnu, we would respectfully uree that the 
deduction relative to this inevitable extinction of planetary 
motion, through the resistance of the medium in space, appears 

5 mite inconsistent with the promised conditions ot the original 
ormation of the. several revolving bodies. When we assume 
the system to have sprung from the condensation, and induced 
motions of the elementary atoms which at one epoch filled the 
whole space now included in the orbit of the remotest planet, 
we can only conceive the other that occupies the intervals 
between them as composed of particles, whose peculiar con- 
stitution or high elasticity prevented them from following the 
example of their companion atoms when these latter eoalesced 
into globes. But though they did not partake of their con* 
solidation, they must have partaken oi their motion ; and 
being formed into *' belts of separation" at the same times, and 
nnder similar cirenmstances, would retain a motion coincident 
with that of their contempcMrary planets, to whose orbicular 
revolutions they could in consequence oppose no resistance-^ 
and their effect, as a medium of resistance, would be exhibited 
scdely in the instances of those stray visitors, the comets, 
whose orbits are exoentric and retrograde as compared with 
the paths of the naturalized denizens of the system. 

The condition of the planetary spheres, at their first formsr* 
tion, was evidently one of excessive heat ; approaching, pro» 
bably, to nniveraal incandescence, or fusion. Geology rcTeah 
to us indubitable tokens of the existence of such a tempera<- 
ture ; but of its cause we can learn nothing. 

The anthor of the ^* Vestiges " assumes 3iat it vras the con* 
sequence of an ori^nal state of intense heat in the elementary 
matter of the nebnlcB* 

^* The earth and all its various substances have at present a 
certain volume, in consequence of the temperature which 
actually exists. When, then, we find that its matter and tint 
of the associated planets was at one time diffused throughout 
the whole roace now circumscribed by the orbit of Uranus, we 
cannot doubt, after what we know of the power of hea^ that 
the nebulous form of matter was attended oy the condition of 
a veiy high temperature. ' The nebulous matter of space. 
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proTioaely to tbe fbrmatioii of stellar aad planetary 
must have been a uniFenal fire mist, an idea which we can 
scarcely comprehend, though the reasons for arriving at it 
seem irresistible." 

This conclusion seems to us tO' involve a violent assumption 
by no means authorized by the actual phenomena. Because 
an intense heat is the only ascertained agent whose influence 
oooild now disint^rate. the solid mass of the earth, and keep 
its particles s^mrated even to short distances from one 
another, it affords no sufficient grounds for the hypothesis 
that their original state, when they first began to yield to the 
law of attraction, was a similar condition of incandescence — or, 
.to use his own expression, as a fire mist. Even supposing 
Ibat the primary particles were kept asunder by the repulsion 
arising from the agencies of caloric, the terrestrial nebnlce 
woald not have presented the luminous appearance now 
observed in tbe celestial nebulcs, and which the writeir appears 
to have contemplated as supporting his ailment by analogy. 
The heat would have been hateniy appreoime neither to signt 
nor feeling ; just as the heat of steam is no greater than that of 
the jyater from whence it is generated, nor is it more luminous, 
although the quantity of caloric absorbed in converting a 
given bulk of fluid into vapour is more than sufficient to 
make it red hot. 

Our own opinion inclines to the converse of the hypothesis — 
that is to say, that die heat which has left such evident traces 
of its power was ike comemence of die condensation of par- 
tides, and not its escape tne eauBe* We know how great is 
the amount of heat developed when any body suffers com- 
(Kression, and, in fiM^t, quite sufficient caloric can be proved to 
result from such a process, to account for all the appearances 
which geologists have attributed to Vnlcanian influence. 

This theory appears to us to give a better explanation of 
the many disturbances and irregularities that occurred in the 
distribution of terrestrial heat during the earlier periods of our 
planetary existence. Long intervals of quiet and comparative 
coldness were succeeded by sudden incursions of tne fire- 
element over regions left long to repose. Had the internal 
heat been a normal condition, instead of a developed phenome- 
non, tbe terrestrial atoms must have snbsided gradually into 
a state of equilibrium — each obeying the forces impressed 
upon it — and it is not easy to imagine, in such a case, the oc- 
currence of any disturbance; the whole mass would have 
settled down in a fluid or semifluid state, and cooled slowly 
and regularly into a level sphere. 

That the crust of the earth has been subjected generally, 
and sometimes repeatedly, to the aetion of intense heat cannot 
be doubted, any more than the deduction drawn from observa- 
tions in all parts of the world, that the inferior strata still 
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possess a temperature considerably .higher than the average 
degree at the surface. But the anomalies in the rate of in- 
crease appear inconsistent with the idea of a general and 
central fire. The thermometer is found to rise at very irregular 
rates when carried into deep mines situate in different places. 
Kupffer, as quoted by. Mr. Lyell, calculated the ratio to be 
one degree of Fahrenheit for every 37 feet in depth ; the 
mean rate, as estimated from trials in tbe six deepest mines in 
Durham and Northumberland, was 1° to every 44 feet ; in the 
lead mines of Saxony the proportion was 1® to every 65 ; and 
in the Dolcoath mine in Cornwall, 1380 feet deep, Mr. Fox 
ascertained the average to be 1^ to. every 76 feet. Variations 
so extensive as. these are but imperfectly explained by the sup- 
position of some differences existing in the conducting powers 
of the local strata. 

We are now brought to the epoch when the solid mass of 
this earth had assumed its form ; when the conflict and dis- 
cordance of its elements had subsided into something like 
repose ; and the temperature of the surface become sufficiently 
cool to allow tbe existence of animal life. 

The detail of all the changes which have supervenedt 
and of the successive appearances of vital forms in tne animal 
and vegetable kingdoms — each new tribe of which possessed 
organization superior to those of their elder brethren, as tbe 
earth grew more .fit for the abode of beings of c<»Dplicated 
and delicate structure — ^fiUs some of the most interesting 
chapters of the book before us. The various phases of the 
creative process are described with much graphic power, and 
the author has traced out the contemporary aspects and phe« 
nomena of the natural world with no little ability. We cannot 
follow him in his march through the long series of life-develop- 
ments; our space permits us only. to revert. to one or two 
of the epochs that occurred. Most interesting among them is 
that which yields to our investigations the first traces of animal 
life. The author asks, ^^ And- what were those creatures? 
It might well be with a kind .of awe that the uninstnicted 
inquirer would wait for an answer to this question. But 
nature is simpler than man's wit would make her ; and behold, 
the interrogation only brings before us the unpretending forms 
of various zoophiles and poljrpes, together with a few single 
and double-valved shell-fish (molluscs) all of them creatures 
of the sea. It is rather surprising to find. these before. any 
vegetable forms, considering that vegetables appear to us as 
forming the necessary fir&t link in the chain of nutrition ; but 
it is probable that there were aea-plants, and also some simpler; 
forms of animal life, before this period, although of too slight 
a substance, to leave, any fossil trace of their existence." 

Coincident with the appearance.of.th:ese primitive, specimens 
of vitality, is the occurrence of va^t strata of limestone, car- 
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bonate of litne, a substance hitherto ai>known among the 
rocks. From this corttjurrence of data, our author inclines to 
support the theory that the masses of limestone yvere prodticed 
by the animals — some of whose remains- are found in them — 
being secreted, as shells and corals are fonnd to be, by the 
digestive organs of the animals, and changed to their existing 
stratified fortn by the action of heat and pressure. 

Let us endeavour to give a bird's-eye view of the earth at 
this interesting period. 

An elevated temperature prevailed over the surface ; high 
enough, probably, to obliterate all the itifluence which the 
sun could exert, so that the changes of the seasons and the 
variations of latitude had little or no influence upon the cli- 
mate. The surface was more nearly level than at later eras; 
the vast mountain ranges were not yet protruded ; an almost 
universal deposition of sedimentary strata had filled in thef 
chasms of the primitive oceans to a considerable extent. But 
there was nothing that could be called dry land. The atmo- 
sphere, probably much more extensive than that now existing, 
because it contained vast quantities of gaseous particles, since 
consolidated in various forms, was loaded with dense tepid 
masses of watery vapour. Ail the meteorological phenomena 
were exhibited in phases of enormous violence : the rains 
were deluges, the gales hurricanes ; the electrical fluid was 
excited into perpetual activity; while the waters of the ocean, 
heated almost to ebullition, were lashed into mountainous 
waves by the blasts of the convulsed atmosphere. Yet in the 
sheltered depths, beyond the reach of winds and waves, in the 
still waters of t^e ocean, life might be produced and main- 
tained — ^such lifcf as that of the scarcely organized molluscs, 
or that of the ** iat weeds " which appear to have existed as 
their counterpart in the vegetable creation. At this time, all 
the constituent elements that are susceptible of the gaseous 
form would be retained in the atmosphere, all the soluble in 
the ocean* Besides the enormous masses of salt which must 
have existed, as an ingredient hardly inferior to any other in 
abundance among the primary constituents of the earth, and 
which is still in great measure held in solution by the ocean, 
the basis of the vast calcareous strata was also probably kept 
dissolved in its uncombined state of lime. Hot water is, it 
is known, incapable of absorbing carbonic acid gas. The 
affinity of lime for that acid is also diminished by an increase 
of heat, while the attraction of carbon for oxygen is enhanced. 
The whole mass of carbon would therefore exist in combine- 
ation as carbonic acid, and float in the atmosphere in the 
state of gas, together with the quantities of aqueous vapour 
and the existing ingredients now constituting the atmospheric 
envelope of the earth, and which may be considered as a re- 
Mduum of uneombined gases. 
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When the prepress of refrigeration allowed the ocean td 
absorb carbonic acid gas, a rapid formation of carbonate of 
lime would be the consequ^ice ; vast layers of which wonld 
successively be formed, and subside to the bottom of the sea. 
The turbid and caustic waters would thus be purified and ren-* 
dered fit for the existence of life, every stratum of limestone 
becoming the nidag of various races of animals, adapted to 
their respective localities, and whose remains are still dis- 
coverable. 

To suppose, with our author, that die animals could them- 
selves have been the agents in completing the chemical com- 
bination of the elements existing in limestone, would oblige 
us to infer that they differed in every point froxa the living 
beings of our own period ; as they must have been able to 
exist in waters impregnated with uncombined lime, a caustic 
and destructive poison to every known animal. 

Some records remain written ^* on the leaves of the stone 
book," more astooii^ing even than the petrified relics of bones 
and shells, as revealing by their delicate but indubitable traces 
the occurrence of the natural phenomena of rain and wind, 
and the daily walks of animals along the margins of the sea 
beech at those periods of uncalculated antiquity. ** Slabs (of 
sandstone) are found marked, over a sreat extent of surface, 
with that peculiar corrugation or wrinkling, which the reced- 
ing tide leaves upon a sandy beach when the sea is but slighdy 
agitated ; and not* only are these ripple*marks, as they are 
called, found on the surfaces, but casts of them are found on 
the under side of slabs lying above. The phenomena suggest 
the time when the sand, ultimately formed into these stone 
slabs was part of the beach of a sea of the carboniginous era ; 
when, left wavy by one tide, it was covered over with a thin 
layer of fresh sand by the next, and so on, precisely as such 
circumstances might be expected to take place at the present 
day. Sandstone surfaces, ripple-marked, are found through- 
out the subsequent formations. At more than one place in 
England they further bear impressions of rain drops, which 
have fallen upon them, — the rain, of course, of tne incon- 
ceivably remote age in which the sandstones were formed. 
In the Greensill sandstone, near Shrewsbuiy, it has even been 
possiUe to tell from what direction the shower came whieh 
impressed the sandy eur&ce, the rims of the marks beinff 
somewhat raised on one side, exactly as might be expeetM 
from a slanting shower falling at tnis day on one of our 
beaches^ .... Impressions still more important in die in- 
ferences to which they tend have been observed, namely, die 
footaiarks of various animals. In a quarry at Corncockle 
Muir, in Dumfriesshire, the vestiges of an animal, supposed' 
to have been a tortoiae, are distinctly traced up and down the 
slope, as if the creature had had occasi(m to pass backwards 
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and forwards in that direction only, possibly in its daily visits 
to the sea. Some slabs similarly impressed, in the Stonrton 
quarries, in Cheshire^ are farther marked with a shower of 
rain, which we know must have fiidlen afterwafds^ tor its. 
little hollows are impressed in the footmarks also, thoagh 
more slightly than on the rest of the surface, the comparative 
hardness of a trodden place having apparently prevented so 
deep an impression being made. Some of the prints indicate 
small animals, bat others denote birds of what would now 
be an unasaallv large size. One animal having a foot fifteen 
inches in length, and stride of from four to six feet, has been 
appropriately entitled amitkicknites giffanteua" 

It is a curioas fact, that the ripple marks and footprints are* 
foand to extend through declivities of more than 40 feet per- 

Eendicular height^ a distance much greater than that covered ' 
y the rise of the tides at present. Can this be owing to a 
subsequent increase of dip in the strata of sandstone — or may 
we consider it another proof of the more violent activity of 
the natural phenomena during those early periods ? 

Hitherto we have accompanied our author through his de- * 
scriptions of inorganic nature, if not with perfect accordance, 
at any rate with considerable complacency; acknowledging 
our obligations to him for his interesting pictures of the grand ' 
and wonderful phenomena displayed in the process of the 
formation of our world, and the system to which it belongs. 
Here, however, our commendations must cease. When ne 
enters on the territory of oi^nized nature, and proceeds to 
unfold his second law— -the law of development-^the author 
falls sadly below the promise which the learning and ingenuity 
diplayed in his earlier chapters had given. 

The theory he embraces is not only false in itself — ^leading, 
as it does, towards the rankest materialism — but is enforced 
with far inferior ability; supported by analogies that are 
sometimes forced, and at other times laughably childish ; and 
exhibits a crudity of idea, and inaccuracy of reasoning, which' 
our previous experience with him would not have led us to 
expect. The theory is thus unfolded : — 

** What mystery is there here ; and how diall I proceed to 
enunciate the conception which I have ventured to form of 
what may prove to be its proper solution ?• •• .The whole train 
of animated beings, from the simplest and oldest up to the * 
highest and most recent, are, then, to be regarded as a series 
of advancea of the principle of developmenif which have de- - 
pended upon external pfaysi<»l circumstances to which the 
resttltine animals are appropriate*. ..The nucleated vesicle, 
the fundamental form of all organization, we must regard as 
the meeting point between the inorganic and the organic — the 
end of the mineral, and beginning of the vegetable and animal 
kingdoms, which thence start in different directions, but in ' 
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perfect parallelism and analogy.. ,. We are drawn on to the, 
supposition that the first step in the creation of life upon this 
planet was a chemico-eleciric operation^ by which simple 
germinal vehicles were produced. This is so much, but what 
were the next steps ? • • . • I suggest, then, as an hypothesis 
already countenanced by much that is ascertained, and likely 
to be further sanctioned by much that remains to be known, 
that the first step was an advance^ under favour of peculiar 
canditionsyfrom the simplest forms of being to the next more 
complicated, and this through the medium qf the ordinary 
process qf generation ?'* (The italics are the author's.) 

This theory is prefaced by a copious quotation of instances 
that show by how nice gradations tribes, and genera, and species 
of animals merge into one another; the whole fonning a 
chain of unbroken connexion from the lowest to the highest 
being in the scale of organization. Instead, therefore, of de- 
ducing what appears the only legitimate inference — that the 
Creator has designed these living beings, varying by such firm 
shades of form and habit— -of faculties and appetites^ in order 
that no domain of nature may remain unpeopled, and no 
store of her ample provision go to waste, the writer assumes 
that they have grown out of one another; some unknown 
change of material condition having caused, or rendered pos- 
sible, their attainment of a higher d^ree of physical or* 
ganization. 

From this process man is allowed to claim no exemption. 
He, too, is one of the ^* series of advances of the principle of 
development," and owes the superiority of his rank in the 
scale p{ animals to the accident of the earth producing more 
vigorous nourishment, or enjoying a more genial climate, than 
in the time of his ancestors, the Saurians. What '' peculiar 
condition " of the terrestial surface completed his happy form- 
ation — that is, when and how the simial progenitors of m^n 
happened to get the intermaxillary bone withdrawn, the cauda 
efl&ced,, the brain enlarged, &c., &c., we must not inquire. 
It was, no doubt, a singular time. How forlorn the young 
*^ human " must have looked in the strange world a;^una . 
him, — and how very much he must have puzzled his monkey- 
parents! 

The stronghold of the theory rests upon the discoveries of 
the geologists, that the earth has really shown some traces 
of this successive development of life, in the reeular. grada- 
tions of beings through tne various formations and depositions 
of strata: so that, as the writer remarks, '' organic life 
presses in wherever there was room or encouragement for it ; 
the forms being always such as suited the circumstances, and 
in a certain relation to them." But it is strongly antagonistic 
to the development-theory that all the various forms of life 
are found contemporaneously. Many species and genera ex- 
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isiing in the primitive epochs may indeed have disappeared : 
but the types remain —from the lowest mollusc to the highest 
mammal* If the species rose into one another through a 
natural process of improvement, under improved physical 
conditions, why were not all promoted,— or why are not the 
instances of promotion still ais;coverable? It may be said 
that Hme is necessary— time, of length to which our existence 
is only a point. This may be true as respects the completion 
of a chanee: but surely the progress would be visible. If it 
were possible at any period for a family of apes to originate 
the race of man, we ought still to find, the young tribes of 
new men issuing from woods haunted by the orang-outang, 
and seeking dwelling-places more congenial to their improved 
faculties. 

We said that some of the author's analogies were forced 
and childish. What else can we term his adduction of fan-* 
cied resemblances in the vegetable tribes to the forms as- 
sumed by currents of electricity ? ex. gr. 'Mn the marks 
caused by positive electricity, we see the ramifications of a 
tree, as well as of its individual leaves ; those of the negative 
recall the bulbous or the spreading root, according as they 
are clumped or divergent. A plant thus appears as a thing 
formed on the basis of a natural electrical operation-— /A^ brush 
realized. We can thus suppose the various forms of plants as 
immediately the result of a law in electricity various^ty afiect- 
ing them, according to their organic character, or respective 
^erniiual constituents. In the poplar the brush is usually 
vertical, and little divergent; the reverse in the beech; in 
the palm a pencil has proceeded straight up for a certain* dis* 
tnnce, radiates there, and turns outwards and downwards; 
and so on ! *' 

Biit still more curious is the following: — M. Swainson, 
developing what is known as the Mackay system of zoology, 
arranged the order of juadrumanoui animals without leaving 
room for the inclusion of man, — a beipg whom he places in 
the exterior position assigned him by the highest authority, 
*' a little lower than the angels." The author, led by the 
necessities of his theory, has recast this arrangement, and 
placed man at the heaa of the mammalia, among his con- 
geners the Simise ; and supports this alteration by the ana- 
logy of— what does the reader think ? the carrion crow ! be- 
cause this plumed biped, standing highest among the a/vee^ 
representing all their capacities and habits; the voracity of 
the vulture, the soaring Bight of the hawk; the ground- 
pecking habits of the scansores, the taste for vegetable food 
of the parrots, &c., &c. ; this '' type of types " requires some 
better animal than an ape to equiponderate it among the 
qnadrumana ! Therefore man must take his sUnd by the side 
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of his brother, th« orang-outang, lest the carrtoa crow shoald 
be ashamed of its mammaliaD counterpart! 

When extended into the region of the intellectual qualitiet 
and moral government of man, the fi&ilure of the theory is 
still more signal . We have neither space nor inclination to 
follow the author through his disouisition upon a theme to 
which his powers, hampered as tliey are by the stem ma- 
terialism or his system, are so painfully inadequate. We 
must conclude with the conclusion whereto his doctrines have 
finally led him, and a corollary of such chilling and discon* 
solate destiny for man upon this earth we hope never again 
to meet. *' It is clear irom the whole scope of the natural 
laws, that the individual, as far as the present sphere of being 
is concerned, is to the Author of nature a consideration of 
inferior moment. Everywhere we see the arrangementa for 
the species perfect ; the individual is left, ai it were, to take 
his chance amidst the nUUe of the various laws afi«oting him. 
If he be found inferiorly endowed, or ill befalls him, there 
was at least no partiality against him. The system has the 
ihimess of a lottery, (!) in which every one has the like chance 
of drawing a prize." 



THE PRESENT STATE OF AGRICULTURAL 

CHEMISTRY. 

(Conduded.) 

Thb farmer's adage, that if you put nothing on, you can get 
nothing off, is so well known in England, that the use of a cheap 
and effectual manure has always ^en an object of research; 
and the fact of their not producing a return has been the sole 
cause why the country has not been destroyed by a pestilence 
engendered by the Corruption of the various manures used ; 
night soil, putrid fish, have all been tried, and we have heard 
of severe fevers thus produced, but the trials of such things 
can be scarcely designated as experimental, as every known 
law is against them, gases, as the sulphuretted hydrogen, &c., 
which are injuiious to human life, are scarcely less so to 
those of vegetaUes-^minerals, as lead^ &c., are found equally 
fatal to both ; on watering a plant with any poisonous salt in 
solution, it can be by experiment proved to be thrown off by 
the roots, and if the experiment is continued, the plant dies — 
the excrement of one plant, though poison to itself* being 
sustenance to another of a different class^ is the reason why, 
unless crops are alternated, the land soon beeomes barren or 
overgrown with weeds. 
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The peculiar action of the manures require, therefore, to be 
most particularly studied, and that of the nitrate of soda affords 
a striking example of not being led by a superficial view. A 

fentleman having to take a farm, where his unfortunate pre- 
ecessor had nearly ruined himself by using this manure, 
found that among other things he had become possessed of a 
large quantity of this nitrate of soda; he consulted with a 
chemist and it was suggested to him that the experiment of 
writing the name before referred to proved, that this salt was 
greatly beneficial in the early stages, but that the premature 
forcing rendered the plant weakly, whilst it on that account 
exhausted the soil ; for land, therefore, where this luxuriance 
would he checked hy the feeding qfaUtle, that the best effect 
might be expected. The results proved the correctness of this 
view ; by sparingly applying the nitrate of soda, he was enabled 
to feed six sheep on tne same proportion of land that would 
before have barely sustained four. This is a point which would 
appear to have entirely escaped attention ; plants as they grow 
require different manure to carry out the different changes. 
The nitrate of soda sparingly applied might possibly exert a 
most beneficial effect upon the wheat, the grass might start 
forward under its stimulus into vigorous life, but when a first 
action was over, and the stalk, &c., was to be formed, the same 
stimulus would be probably useless, then the application of 

?:uano or of other manures would be found most beneficial, 
n many parts of the country it is the practice to lay on the 
manure in the autumn. We remember asking a farmer the 
reason for thus applying it at that time, when it could not 
certainly be of any use till the spring, and his reply may be 
regarded as illustrative of the extreme ignorance of natural 
causes of this class ; he applied it at that time to give it an oppor- 
tunity of soaking into the ground, without giving a thought 
upon the possible result of so long an exposure to rain washing 
it away ; if the object was to improve land by liming, claying, 
&c., then the autumn would be the most preferable time. The 
effect of fibrous coverings on land appears worthy too of the 
most serious attention : Mr. Giirney, the inventor of the 
Bude Light, who has lately taken to farming, speaks highly of it. 
On a person of his scientific attainments, not only in chemistry, 
but in every branch of natural philosophy, every dependence 
can be placed, aad he informs us, that the results of his experi- 
ments on grasses are of a most startling character. Heparcelied 
a large field into several portions ; on one he tried the guano; 
on others the nitrate of soda and salt, and on others the 
fibrous covering. The experiments of the salt, &c., differed, but 
not in any very important degree, with the experiments pub- 
lished in the Royal Agricultural Journal ; but the fibrous 
covering was by far more successful than any of the expensive 
manures; he obtained, h€ informed us, nearly treble the 
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grass srown from the part of the field left untouched, and 
more than double from that manured with the guano. The 
effect of this fibrous covering is not easily explained; it might 
at first appear to result from the decomposition of the wood, 
but this was not the case, for the same effect was produced by 
glass. It would be easy to assign as a reason that the radia- 
tion from the earth bemg interfered with, the temperature 
might not be lowered to the same degree; or as the last season 
was one of a peculiarly dry character, the heat of the scorch- 
ing sun might have been prevented ; but more extended ex- 
periments are required before any satisfactory explanation of 
this extraordinary result can be given. This Mr. Gumey in* 
tends this year to give, and should . they coincide with the 
results now forwarded to us, a most valuable addition will be 
made to our knowledge. There are other points on which 
chemistry has opened completely new views, which have not 
been followed up by the agriculturists ; night soil, for exam- 
ple, would be a most valuable manure, if those gases which 
.render its use so objectionable, and, indeed, so deleterious to 
vegetation, were removed : now this has been most effectually 
done by Mr. Marsh of Woolwich. When we mention the 
name of this chemist, we have but to turn to his discovery 
of the most accurate test for arsenic at present knowa, to 
show the implicit reliance that can be placed upon his author- 
ity. He discovered that the coal brought from the Portland 
districts yields a peculiarly rich olefiant gas, unfortunately 
not in the same quantity as that given off by the Cannel coal ; 
and when more gas was sought to be obtained by increasing the 
heat, it was found to be so vitiated by the presence of carbonic 
acid as to be unfit for the purposes of illumination ; but the 
residue in the retort was a charcoal of the same chemical 
power as the most carefully prepared animal charcoal ; by 
mixing this with night soil the fetid smell is completely re- 
moved, and a manure of great fertilizing power obtained. On 
some wheat crops it was clearly of very great advantage, but 
as there did not ap|}ear to the speculator a sufficient field for 
patenting this result, the experiments were abandoned : we 
trust, however, that some steps may be taken to bring such a 
valuable discovery more prominently before the agricultural 
societies. There would be, undoubtedly, considerable diffi- 
culties in manufjACturing a manure to supply to farmers. The 
conveyance of the night soil would probably, in practice, be 
an insuperable objection ; but if the charcoal was sold to 
farmers, to themselves mix with night soil, the expense and 
trouble would be most amply repaid by the increasea product; 
or those whose trade it is to remove the night soil could spe- 
culate in it with the certainty of success ; the advantage of 
removing the stench would be, we should think, a sufficient 
recommendation to them. There has lately been coaaidwaUe 



AORICULTURAL CHEMISTRY. 453 

attention paid to the effect of electricity on vegetation : a (gen- 
tleman at Tring stated, that bj various high poles and wires 
judiciously distributed near the surface of the earth, he could 
obtain a greatly increased fertility. Now if we submit this 
theory to the test of those laws which govern electricity, it 
must be seif*evident that this could afford no result : the me- 
tallic points would collect the electricity from the atmosphere 
near them ; this they would conduct to the earth, where it 
would be immediately carried away by the wires and lost: 
but grass is itself a very excellent conductor, and the experi- 
ments, though old, are yet worthy of being reconsidered, as 
they bear so distinctly upon this question. A large Leyden 
jar, charged with electricity, can be easily discharged by two 
blades of grass, without communicating any shock to the 
person through whom the discharge passes ; and the electri- 
city from a body highly charged with it is silently but rapidly 
carried off when a piece of turf is brought near to it. The 
only advantage that could be derived from the use of wires, 
would be to conduct the electricity from the upper strata of 
the atmosphere; the wires should therefore cease when within 
a few inches of the grass, and the electricity collected thus 
poured upon the grass: in the work of Sir Humphrey Davy 
rhis*point was particularly noticed ; he made it the subject of 
exfieriment, from which no particular result was determined. 
Undoubtedly, a stimulus would be. thus given to the plant 
under whicli it would appear naturally more forward than an 
uogalvanized plant examined at the same time; the current 
produced would also kill or at least drive away worms, and an 
racreased produce be shewn ; but in the present state of our 
knowledge of electrical action on vegetation it is premature to 
risk an opinion ; it would appear from the experiments of Sir 
H. Davy, that to some plants, as geranium, it was extremely 
deleterious, destroying them in a few hours, even when a weak 
current was applied; to potatoes, on the other hand, it 
appeared beneficial, yet the same manure has been observed 
to be beneficial to both plants : the experiment at Tring is, 
however, founded so entirely upon mistaken views, that it is 
impossible they can afford any data ; this would appear to be 
a subject to which the attention of Mr. Faraday could be 
directed with advantage. 

Bones are now being extensively used with the greatest ad- 
vantaffe in our turnip fields ; they form an extensive article of 
shipping from America and Russia, and we owe entirely to 
them the large turnip fields so invaluable for the sustenance of 
cattle durmg the winter months ; they consist of phosphate of 
lime anfl gelatine, and are applied in the form of coarse powder; 
the decomposition of this would be extremely gradual, and the 
nourishment afforded to the plant of the most beneficial 
ehaiacter ; but applied in this manner there appears to be th^s 
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great inconvenience, the putrefaction of the gelatine breeds 
worms^ and these prey upon the plant. The farmer often 
points out entire acres destroyed by this curse, and the only 
remedy appears to be the weather; if that is wet, these are de- 
stroyed, but if the autumn is dry, he is without remedy ; this 
effect could be greatly controlled by mixing salt with the bone 
dust : a farmer who tried this plan, informed us, that while 
the farms surrounding his suffered most severely, his turnips 
completely escaped. Few things must be indeed more dis- 
couragmg to the farmer than to see his crops thus destroyed ; 
in Holland the farmer always meets this evil by the use of 
urine, the salts contained in this fluid are peculiarly injurious 
to these noxious insects, but it requires many applications be* 
fore they can be thoroughly destroyed. In a garden where 
caterpillars were devouring a most promising bed of cabbages, 
we saved them by watering them, by means of a watering-pot, 
with a weak solution of brine and quassia. Bitters appear to be 
extremely distasteful to those insects, but oils are to them a 
direct and fatal poison. The effect is indeed most strange ; to 
those who have.never witnessed them it would appear incredi- 
ble. If to take an insect of the most vigorous life, a wasp, on 
touching him where the thorax is joined to the abdomen with 
a drop of oil, life becomes immediately extinct, without a 
struggle being perceptible. We once watched a boy in a 
grocer's shop in the country killing several hundreds in this 
manner, some treacle was spilt to entice them, and as each 
wasp began to feed, a little oil by a feather was dropped on 
him, and the one feeding next him was not even disturt>ed by 
his struggles. Insect life appears to be totally incomprehensi- 
ble ; a hornet will die instantaneously from a drop of oil, but 
will live several days though the head has been removed ; we 
saw indeed a decapitated one shew signs of vitality after seven 
days. It might appear the province of Chemistry to devise 
some remedy which should free the farmer from this source of 
loss without injury to vegetation. Tobacco water is recom- 
mended for the blight, but this, from the high dutVi is perhaps 
not practicable in this country ; the use of quassia and salt 
would appear, however, worthy of a trial. 

The practice of packing potatoes in their leaves is mlso 
extremely deleterious to the land ; the ground is thus neces- 
sarily robbed of those salts which are so essential to vegeta- 
tation. In the wine districts ploughing in the slips alone pre- 
yented extensive tracts of country from becoming barren. A 
very great improvement has lately been proposed in the appli- 
cation of bone dust as a manure; in place of applying the bone 
eowdered, in which form it is liable to great adulteration, the 
ones roughly broken, after digesting a few days in muriatic 
or sulphuric acid diluted with four to six parts their weight of 
water, are strewn upon the land; the action of the acid would 
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be to free tbe phosphoric aeid and expose the gelatine to more 
rapid deoav : the theoretical objection to this would be, that the 
effect would not be so permanent, and we believe that it is not 
so, but the evil from the fly, &c., is greatly diminished, and con- 
siderably less is required for the same extent of land. What- 
ever manure is however applied, the growth of the plant 
must undoubtedly be owing to the carbonic acid of tbe atmo- 
sphere, the soil itself is derived from the debris of solid rocks, 
and in the first ages plants must have scarcely derived any 
sustenance from it ; the sand in which plants have grown to the 
weight of several pounds have been noticed not to have in the 
slightest degree decreased in weight ; and an officer engi^ed 
in the Chinese expedition was informed that by withholding 
this gas they prevented the growth of trees. A perfect oak 
reported to be the growth of twenty years is shewn in the 
Chinese Exhibition not exceeding a few inches in height* The 
geological study of the land would also afford some guide for 
the improvement of land ; it would be hopeless to seek on a 
limestone soil for any advantage from the employment of lime, 
or from gypsum on a red sand soil ; but some soils which give 
out carbonic acid are found generally extremely fertile. There 
is a cave in Italy where this gas is generated in such quantities 
that lights are extinguished a foot or two above the surface, 
and small animals, as dogs, thrown into the most violent coU'* 
Tulsions; nascent carbon is continually generated to unite with 
the oxygen, and form this gas, and the various manures may 
perhaps act in this way. Results which almost foil the chemist 
are produced by the most minute vegetation ; carbonic acid 
is decomposed, the carbon absorbed and the oxygen dispersed 
into the atmosphere ; the chemist and the ploughman equally 
witness the effects, and are equally unable to follow or explain 
tbe results. A minute blade of grass can effect changes which 
chemical research, assisted by the most powerful galvanic 
agency, cannot rival. 



THE MAQNETO-ELECTRO-TELLURIC BATTERY OF 

LINARI AND PALMIERL 

This new and important discovery in electro-magnetism holds 
out considerable expectations of giving us a power not hitherto 
possessed, and which may yet be applied to a variety of useful 
purposes both in science and art. We consider ourselves 
called upon to lay a short notice of it before our readers, in the 
hope that the practical talent of this country may be brought 
to bear upon it, so as to ascertain what its merits really are, and 
whether it possesses any great advantage over the other 
electro-magnetic instruments which have been contrived of 
late years. 
Ifa thick copper wire, covered with silk, be wound round 
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a piece of wood so as to form a helix, it will give us the ele* 
mentary form of the new battery, and the electric current is 
excited in the. helix by the ma^etism of the earth, while its 
presence is proved by the common galvanometer. In order to 
exhibit the experiment, place the coil parallel to the dipping 
needle ; that is to say, find the magnetic meridian with an or* 
dinary compass, place the helix longttndinally in that meridian, 
and make its extremity dip towards the earth at the same angle 
as the dipping needle. Connect the two ends of the wire with 
the galvanometer, and make the helix rotate from south to 
north, still in the plane of the magnetic meridian, and as the 
rotation is effected^ the galvanometer will show the presence of 
the electric current. 

If the rotation be now made from north to south, the cur- 
rent will be reversed. This is not the only manner in which 
the helix may be moved so as to excite the current, which is 
also induced whenever the helix is suddenly moved into or from 
any position in which soft iron becomes magnetic. If the helix 
be wound on a cylinder or soft iron, or on a bundle of iron wires, 
the current is increased, but care ought to be taken not to apply 
too much wire on the cylinder, because the outer layers would 
be too far from the influence of the iron As the interior mass 
of the iron does not act in generating the current, MM. Pal- 
mieri and Linari prefer hollow cylinders or tubes. 

In winding the copper wire round the iron tube, it has been 
found that with the same quantity of wire more effect is pro- 
duced if one-fifth of the whole length of the tube be left un- 
covered at the ends. A further effect is also produced by in- 
troducing a few cylinders of soft iron into the uncovered extre- 
mities. It is also of importance to remember that the coils 
should be thicker at the middle than at the ends, so aa to have 
a double fusiform shape. The best proportions are, that the 
diameter of the helix ought to be four times greater in the 
centre than at the extremities. A helix prepared in the man- 
ner stated forms one element in the new electro-magnetic bat- 
tery. For practical purposes, a piece of gun-barrel, or other 
similar iron tube, two feet long, is found to answer best; and 
the covered copper wire is to be wound so as to form a right 
hand helix of seven superimposed orders of circumvolutions. 
The largest battery hitherto constructed consists of eight of 
these elements placed parallel to each other upon a wooden 
frame, and at a distance of about five inches from each other, 
but the distance ought to be increased according to the energy 
of the elements. 

The beginning of the wire of the first helix is to be united 
with the end of the wire of the second ; the beginning of the 
wire of the second with the end of the wire of the third, 
and so on, in order that the two free extremities of the wire 
may be at the origin of .the first helix and at the termina- 
tion of the last. The axis of rotation of the frame is at 
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right*angle8 to the position of the coils. Each of the ex- 
tremities of wire of the battery is soldered to strong copper 
wires. One of these wires passes along the axis and 
commanicates with a brass ring upon the axis. The other 
wire, completely insulated from the first, also passes along the 
axis and communicates with another brass ring, separated from 
the first by a disc of wood. These two brass rings constitute 
the poles of the battery, and may be made to communicate 
with any of the usual apparatus for breaking contact. The 
currents of each separate coil are united by this arrangement 
so as to give the sum of the tensions ; but by a very simple 
modification all the beginnings of the helixes may be united to 
one pole, and all the terminates to another pole, so as to give 
the sum of the quantities. 

The frame, with its helixes, is to be so placed that they may 
rotate in the plane of the magnetic meridian as hais been al« 
ready described. For the purpose of communicating motion 
to the apparatus, the *hand may be directly used ; or a large 
and small pulley with an endless rope, or a system of wheel- 
work may be employed, so as to sive great rapidity ; this, how- 
ever, is not necessary to exhibit the electric spark ; which ap- 
Cears at once on moving the apparatus, provided the coils 
e tolerably energetic. The electnc shock may be obtained in 
the usual way, as in Mr. Clarke's machine ; and with a battery 
such as we have described, it is equal to about two dozen pairs 
of plates. By uniting the elements two and two for tension, 
ana again uniting these couples for quantity, Palmieri has 
succeeded in making platina wire red hot and soft iron 
magnetic. The decomposition of water has been effected by 
this apparatus, and also that of the ioduret of potassium, sul- 
phate of copper, &c. 

Palmieri is of opinion that by using three frames of ten ele- 
ments each, an electric current might be obtained, the propor- 
tion of which to that of the battery already described would be 
as 16 to 4. Lately Palmieri has succeeded in obtaining a spark 
from the secondary current by making use of one element 
consisting of five superimposed coils of copper wire two mili- 
metres thick. A curious circumstance is observed by interpos- 
ing in the circuit of the battery a coil made of a great length 
of fine wire. The spark and shock are diminished by its re- 
sistance ; and if an iron cylinder be introduced into the coil, both 
cease. If, instead of the iron, a spiral of thick wire be intro- 
duced, the spark is diminished ; and if the cylinder be now re- 
introduced within the spiral, it is increased more than natural. 
This new branch of electro-magnetism has excited great in- 
terest, and if we are to believe the " Raccolta Scientifica," we 
may yet see the terrestrial magnetism which guides a ship «en- 
able It to plough its way through the waves. 
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THE ROYAL ACADEMY. 

Tbb Exhibition — *' the exhibition/* par excQllence-— opened 
with the month of May, and certainty, say what people will, 
it comes as a giant both in hulk and quality, as compared 
with the pigmy compeers who start in the annual race a few 
weeks earlier. Say what people will, too, of the charms and 
attractions of water*colour painting, it is after all a very 
humble vehicle, and fit only for landscape subjects and do- 
mestic bits of the more homely class. Something of this kind 
we have said before, and we now repeat it, though, loath to 
say, orthodox as we are in our attachment to oil painting, 
there are many pieces in that line in the present exhibition 
which provokes us not a little, making us wish they could 
fade, not into water, but into thin air itself. With these, how- 
ever, we shall have little or nothing to do in our critical 
capacity, — we see no use in exposing additionally absurdities 
which already sufficiently expose themselves to all judicious 
eyes, and in eliminating profound judgments against delin- 
quencies which, with the close of the year, mustl)e gathered 
to the walls of congenial tastes, where they must for ever 
remain harmless. 

On entering the great rpom, we are a little abashed, as 
usual, at being star^ out of countenance by such a mass of 
well dressed ladies and gentlemen, whose portraits figure on 
the walls by virtue of the prescriptive right of their painters 
to the best. places. Of this class of works, as we snail not 
return to them, we ma^ here just point out those which 
seemed to possess superior merit. Of the President's, Sir 
M. A. Shee, No. 71, '< Portrait of M. Thomas Kalli di Con- 
stantinople," is, to our mind, very far the best; it possesses 
decided character, and we have no doubt is a speaking like- 
ness. Pickersgills happiest effort is Mo. 60, " Portrait of 
Mrs. Crellin," in an easy attitude, dressed with great sim- 
plicity in white muslin, with a little pale blue ribbon bow or 
two, most carefully finished, and, on the whole, one of the 
best female portraits since the days of Lawrence* No^ 206, 
" Professor Owen, of the College of Surgeons," has consider- 
able character. Sant's '' Portrait of Lady Sale" (No. 33) is an 
interesting picture, conceived and executed in very good taste, 
Rothwell seems to have considerable practice, and to have 
acquired proportionate experience in the production of at- 
tractive likenesses. He too generally, however, betrays a 
straining at effect ; sometimes, as in No. 612, '* Portrait of a 
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Lady," with ft palpable imitating of Lawrenoe. Linnell shows 
in all he does a careful hand and a sober jadraient, with a 
happy command of expression and considerable depth and 
richness in his colouring. One of the most striking portraits 
in the exhibition is (No. 271) that of Mr. Lopez. Amongst 
portrait painters we mast not omit to make honourable men- 
tion of Count D'Orsay, who, in No. 194, gives us anonymously 
his own bright and handsome features, executed in a style in 
which a notion of the Titian tone is obvious ; and in No. 239, 
a profile of Lord Lyndharst, a striking likeness, but executed 
in a less ambitious style. Looking round the room to the 
northern wall, the centre of which is usually occupied by 
royalty, we are dasszled and dumb-founded by Mr. Uhalon's 
huge portrait of Mrs. Thwaites, — sesque pedaliam, at least, in 
proportions, standing, in conscious pride, in a perfect hall of 
mirrors, herself a marvel of jewellery, velvets, and lace. Mr. 
Chalon warns us against pursuing further the contemplations 
of the genus portraiture, and we shut our eyes for the future 
upon them without regret. 

Landseer contributes only one work, so fanciful and inde- 
finite in its subject, that the artist has sent it to the world 
without a name. It represents (No. 14 1) a flock of sheep, lying 
about in all directions, on an extensive field or plain, and their 
shepherd performing his devotions, rather theatrically to be 
sure, before an ancient stone cross. He is attired in a robe of 
rich purple, which affords a strong contrast to the light, warm 
tints around. It is a striking picture,— the finish of the va- 
rious subjects introduced, particularly the woolly coats of the 
sheep, being as perfect as any thing this artist ever did. But 
after all, having gazed for some time with curiosity and ad- 
miration at these extraordinary achievements of the brush, we 
shrug the shoulders, and exclaim, ** What does it all mean?" 
to which the catalogue affords no reply. We understand that 
this picture was bought on the easel by Sir Robert Peel. 
Close to the above, C. Landseer has two little pieces of 
still life, — if a great coat in one, and a venison pasty in the 
other can he so called, which exhibits wonderful ma- 
nipulative labour, but afford slight mental gratification in 
return. In another part of the exhibition he has a picture of 
more pretensions, No. 275, TheEte of the Battle ofEdgehiU^ 
representing Charles the First and his staff taking a homely 
collation at the door of a cottage, at Had way. There is a good 
deal of bustling interest in the picture, and some of the faces 
exhibit considerable expression. But, on the whole, this is a 
work rather of good promise than achievement. 

Eastiake, from whom, as the Secretary of the Fine Arts 
Commission, so much is looked for in regard to the future 
prospects of painting in this country, exhibits a truly ger- 
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maneeaue ideal of beatification. No. 222, founded upon the 
concluding lines in Milton's Comus; from its shape it appears 
to he designed as the study for the embellishment of a panneled 
arch ; and the pale pink and blue in which it is executed are 
in keeping with decorative rather than high art. , The whole 
composition, both in conception and treatment, is of the tame 
in the extreme — mere prettinesss being the highest term of 
praise which could be applied to it. Prettiness, however, is 
a very humble point for national art to aspire to: indeed, 

{'ud^iug by the history of art in Italy, it is not a step towai^s 
ligher excellence ; excess of the said prettiness having rather 
preceded the downfall, than accompanied the rise of art. 

As a specimen of pure historical art on the grand scale, 
Mr. Eddis's picture, No. 578, ** Jochebed, the mother of 
Moses, attended by Miriam, his sister, about to deposit the 
babe in the ark," couimands attention and respect. Placed 
by the hanging committee in the outer room of all, it is at 
first overlooked by the eager visitor, who rushes on headlong 
to the superior attractions of the Great Room. Upon re- 
tracing his steps, however, he will find it worthy of a careful 
inspection; and though he will find some diflieulty in placing 
himself in a position where the picture is seen in a good light, 
when he has done so, the quiet and impressive merit of the 

{performance will grow upon him with increasing interest the 
onger he surveys it. There is a dignity and resignation 
in the mother, about to be voluntarily bereaved of her 
darling offspring, and a simple tenderness in the grief of the 
sister, which partake of the true poetry of art. The colour- 
ing is rich ana massive, and particularly as regards the distant 
landscape, and the sky over head perfectly in keeping with 
the gloom and terror of the occasion. 

Mr. Haydon's great picture, No. 606, " Uriel and Satan,** 
challenges criticism by its enormous dimensions, and the cold 
blue of its capacious sky. When we look at it for a moment, 
however, we are in doiibt whether to be amused or amazed, 
whether to smile or to frown. Mr. Haydon has here nven 
convincing proof that to follow in the steps of Michael An« 
gelo, and to paint in the grand style, it is not enough to have 
cut up a whole hecatomb of dead bodies. 

Let us pass hastily by Martin's two outrageous visions of 
Paradise Lost, (Nos. 460 and 610,) and pass back into the 
Middle Rom, where Danbypresents us one of his most glow- 
ing canvasses, No. 272, " The Wood Nymph's Hymn to the 
Rising Sun." As an efibrt of colouring, this is truly a ca- 
riosity. The rays of the rising sun gilding the tips of the hills 
and trees, and reflecting a cooler edge to the rippling waters, 
have the efiect of enchantment, and make one almost fancy 
that, like the glow-worm, if inclosed in a dark room this 
picture would show light of itself. It cannot be denied, how- 
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eyer, that dexterity of haod has more to do than poetic senti- 
ment in productions of this kind. 

No. 339, '' Hannah presenting Samael to Eli/' by R. S. 
Lander, is a work of considerable aspiring, and, so far as the 
figures are concerned, evidently the result of laborious study. 
But there is a stiffness and pedantry in the attitudes which 
is at variance with the maxiin, am est celare artem^ and the 
colouring is pale and jaundiced. 

Mr. Herbert's picture, No. 338, " St. Gregory the Great 
teaching the Roman boys to sing the chant which has received 
bis name," has something of cleverness in it, but with a little 
approach to caricature in the expression of the sinsrers' faces. 

Mr. Claxton has evidently bestowed immense pains upon a 
rather striking picture, No. 366, " Jews lamenting over the 
ruins of Jerusalem ;" but the attitudes and colouring are both 
over ambitious, and there is a want of harmony in the general 
effect. 

Near the above is a capital little picture, in Wilkie's early 
and only true style. No. 360, *'The Dame's School," by T. 
Webster. The idea itself is not a very new one. We have 
bad interiors of schools painted again and again, and all more 
or less successfully. But it is to the credit of the artist that, 
coming not upon untrodden ground, he has treated his subject 
with so mucn novelty, so much variety, so much skill, that 
whilst we scrutinize the various groups and faces until we are 
tired of laughing, we are not able to point out a single feat ure that 
he can be charged with having taken from any body else. 
With a little more imp€uto and transparency of colouriug this 
picture would be perfect. 

In the landscape department, the three great masters. 
Turner, Stanfield, and Roberts, have each several specimens 
marked with their peculiar genius. Turner, all mystical, un- 
defined, but when seen at the proper distance, transparent 
and aerial; — Stanfield, clear, sharp, and accurate to a fault in 
outline, in the sparkling surface of his water and the clear 
cold tone of his skies ;-^Roberts, oriental in tone as in 
the selection of his objects, and with a grandeur and poetry of 
conception in their general treatment admirably in keeping 
with the time-hallowed scenes presented. The most remark- 
able works of Turner are his two pictures of ** Whalers," 
(Nos. 50 and 77,) after description in Beale's Voyaee;-— of 
Stanfield, " the Mole of Ancona, with Trajan's Arch," (No. 65,) 
and '^ The Action with the Spanish Xebeque Frigate, El Gano, 
off Barcelona, 6th of May, 1801," (No. 264,) perhaps one of 
the very best sea pieces painted by this or any other British 
artist ; Roberts has only two subjects, viz. (34,) '' Ruins of 
the Temple of Kamah, by Sunset," and (No. 405) " Jeru- 
salem, from the south east." 

The rooms appropriated to drawings, miniatures, and archi- 
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tectural designs, we shall pass quickly through ; the speeim^is 
being too numerous and too minate to enler upon in detail, 
and for the most part upon subjects having only a general or 
local interest. Tne Sculpture Room, sooth to say, deserves 
little more extended notice upon any public grounds. A close 
circle of busts is the principal feature which strikes one on 
entering the room, and upon more attentive inspectimi the 
attempts at ideal grandeur or poetical' conception are very 
few. Mr. Lough's stupendous statue of the Queen, intended 
for the Royal Exchange, with the sceptre in one hand aad the 
ball in the other, and the heavy cloak gathered under the 
arm, is the veriest meagre impersonation of the externals of 
royalty we ever met with in school book or on sign board ; it 
is utterly divested of dignity or individuali^ of character : in 
a word a sad failure. The same artist's ** Lady Macbeth," in 
the sleep-walking scene, is a work of much greater merit, 
evincing considerable genius. Baily has a beautiful subject, 

fracefuTly trebted, (No. 1327,) ** A Nymph preparing for the 
tath/' which may be considered the gem of the room as 
regards attempts in the higher walks in art. Bell also has a 
little work, (No. 1363,) '' The Child's Attitude, a statue of 
a little girl,'' which has a very natural and pleasing effect. 
With this we make our bow to the exhibition ot 1M5, and 
revisit the open air in the region of the fountains. 



FINE ARTS. 



l%e Greek Slave, By Hyam Powbk. 

Tub statue of the Greek Slave, now exhibiting at Messrs. 
Graves and Co., in Pall Mall, holds promise of making a 
new era in revived art. It is by an American artist, hitherto 
unknown to fame, and is of such excellence as at once to 
stamp him as a genius of the very highest order. The figure, 
which is perfectly nude, is represented as standing in the 
slave market, resting slightly with the right hand upon a 
post. The other hand, wiuch is connected with the {ormer 
by a chain, (an incident not historically true,) hangs in the 
front of the person. The general aspect of the figure is 
graceful, and life-like, with a not too servile following of the 
classic models. In detail, its execution is perfectly masterly, 
the anatomical developement aiming rather at expresfiot^ 
than mere form. The back and loins, in particular, are of an 
exquisite roundness and finish, to place tnem in a rank with 
the best works of the ancients. The head is a model of classic 
dignity; the expression of mingled disgust and shame 



TBS ATICOBPHH&IO PfttHOIf LB FOR BAILWAtB. 463 

worthy of the hand of Miehael Angelo. The Greek cap and 
the drapery, which is gathered roand the post, are a marvel 
of execation. If we could venture to be critical about any 
thin? in the entire work, it would be with regard to the leu 
hand, the disposition of which is, perhaps, somewhat artificial. 
Upon the whole, however, one need have little hesitation in 
declaring that we have here the finest work of sculpture that 
has been produced by any artist of the i^. We understand 
that it has been executed for a Mr. Grant, of Devonshire, and 
therefore sincerely hope that it may remain in the country. 
We believe that the same artist has, amongst other works, an 
Eve, which is considered by those who have seen it even to 
excel the work now described. 



THE ATMOSPHERIC PRINCIPLE FOR RAILWAYS. 

Thb Committee of the House of GommonSi headed by 
Vifloount Howick, have made a Report, which, both for the 
interesting facts which itlndadeS) and the importance of the 
fttbject in reference to the future prospects of railway under- 
ti^kings, is deserving of marked attention. The question was 
one which appears to b«ve excited a warm interest amongst 
the members of the Committee themselves, who divided four 
times upon various passages in the Report; Mr. H. Hind 
having been in two cases the only dissentient, and in a third 
odIv associated with two other members against nine. 

fhe recent Report a^inst the Northumberland Atmospheric 
Railway by the Committee of which Viscount Worsley was the 
Chairfnan, would be of a nature to lead some persons to 
believe that the atmospheric principle was discountenanced by 
those best able to judge of the matter upon practical grounds. 
This is a& error which we feel it our duty to remove. We 
have reason to believe that the majority of the Committee in 
queation were strongly impressed with the merits and claims 
of the atmospheric principle^ and that it was only upon the 
Consideration that the proposed Northumberland line was a 
link in an important chain of railway communication already 
establishedi that thev were led to their decision of giving the 
preference to the already established locomotive principle. 
And even with this coosideration to influence their judgment, 
they were nearly two hours in deliberation before their deci- 
lioB was announced. 

This circumstance, connected with the strong Report of the 
Comttiittee on the atmospheric principle itself, adds consi- 
derable weight in ito favour ; and we candidly declare our 
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belief that the abstract principle of atmospheric propulsion is 
such as, with the improvement of which it is susceptible, must 
hereafter to a very great extent supersede the present mode of 
railway communication. We will not here refer in detail 
to any of the recent inventions in connexion with this subject; 
— as the improved communicating medium of Mr. Pilbrow, 
and the improved exhausting system for the more speedy pro- 
duction of the necessary vacuum^ by Mr. Nasmyth ; but we 
cannot help expressing a belief that the promptness with 
which these improvements haye been offered to us, and the 
fertility of invention which they prove to exist amongst our 
practical engineers, lead us to anticipate, within a very brief 
period, the removal of many of the objections which are at 
present urged against the principle of atmospheric railway 
communication, particularly as relates to short local traffic, 
which, in many instances, is of the most important and lucra- 
tive character. With these observations, we now proceed to 
give at length the Report of the Committee on this subject. 

REPORT. 

Your Committee have given their best attention to this in- 
teresting subject. Adverting to the great number of railway 
bills now in progress, they consider that one of the most 
practical results of this inquiry would be lost if their Report 
were delayed until.after these bills had passed through Com- 
mittee, ancl a decision had already been made onr their compa- 
rative merits. 

Your Committee have endeavoured, therefore, to present to 
the House, with, as little delay as is consistent witn thedae 
discharge of their duty, the evidence which thev have taken, 
and the opinions to which they have come,'and they. trust that 
their labour may not prove altogether useless to the Com- 
mittees that have to decide on the particular railway schemes 
now pending. 

The House are aware that a railway on the atmoepheric 
principle is already in operation between Kingstown and 
Dalkey in Ireland. 

The first object of your Committee was to make a fall in- 
quiry into the resnlt of this experiment. From Mr. Oibbons, 
Mr. Bergin, and Mr. Vignoles, gentlemen officially connected 
with the Kingstown and Dublin and Kingstown and Dalkey 
Railways, they received the fullest and frankest evidence on 
all the points connected with their management. Your Com- 
mittee bad also the advantage of the opinion of Dr. Robinson, 
of Armagh, whose scientific knowledge and acquiremenls 
render his testimony particularly valuable on the theoretieal 
merits of such an invention. 

From this evidence' and from that of Mr. * Samada, it 
appears that the Dalkey lane has been open finr nineteen 
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'months, that it has worked with regularity and safety 
throughout all the vicissitudes of temperature, and that the 
few interruptions which have occurred have arisen rather 
from the ineiperience of the attendants, than from any mate- 
rial defect of the system. 

Your Committee find, moreover, that, high velocities have 
been attained with proportional loads on an incline averaging 
1 in 115, within a course in which the power is applied only 
during one mile and an eighth. 

These results Have been displayed under circumstances which 
afford no ikir criterion of what may be expected elsewhere ; 
for, in addition to the curves on the line, which would have 
been considered objectionable, if not impracticable, for loco- 
motive engines, there are alleged to exist ^defects in the ma- 
chinery and apparatus, occasioned partly by the difBculties of 
the situation, partly by mistakes inseparable from a first at- 
tempt, which very seriously detract from the efficiency of the 
power employed, for the remedy of which provision has been 
made in the experiments now in progress. 

These are important facts. They establish the mechanical 
efficiency of the atmospheric power to convey with regularity, 
speed, and security, the traffic upon one section of pipe I)e- 
tween two termini; and your Clommittee have since been 
satisfied, by the evidence of Messrs. Brunei, Cubitt, and Vig- 
noles, that there is no mechanical difficulty which will oppose 
the working of the same system upon a line of any length. 
They are further confirmed in this opinion by the conduct of 
the Dalkey and Kingstown Directors, who have at this mo- 
ment before Parliament a proposition to extend their atmo- 
spheric line to Bray. 

In addjtion to the witnesses already mentioned, your Com- 
mittee have had the advantage of hearing the objections urge^ 
by Messrs. Nicholson, Stephenson, and Locke against the 
adoption of the atmospheric principle, and the grounds of 
their preference for the locomotive now in use. 

Your Committee must refer the House to the valuable evi- 
dence given by these gentlemen. It will be seen that great 
difference of opinion exists between them and the other wit- 
nesses to whom your Committee have before referred, both in 
their estimation of what has already been effected, and in their 
calculations of future improvement. 

But without entering upon all the controverted points, your 
Committee have no hesitation in stating, that a single atmo- 
spheric line is superior to a double locomotive line both in 
regularity and safety, inasmuch as it makes collisions impos- 
sible, except at crossing-places, and excludes all the danger 
and irregularity arising from casualties to engines or their 
tenders. Now the importance of these considerations will be 
best estimated by a reference to the return of accidents for 
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16 monthB, appended to this Report. It will tbere be aeea* 
that there have been during that period 14 coUisions upon the 
road, and 13 accidents to engines, which would altogether 
have been avoided on the atmospheric system, and that these 
casualties entailed the loss of 11 lives, as well as the serious 
injury of 45 persons. From the otiier 20 accidents, common 
to both systems, resulted only four deaths, and two persons 
injured. There is certainly one case in which the engine 
passed uninjured over cattle lying upon the road, together 
with its entire train ; but then against this security derived 
from the advantage of weight in surmounting obstacles, must 
be set the ^reat danger to which the engine-driver and stoker 
are exposed, standing as they da upon an open platform. 

Your Committee desire afso to bring to the attention of tha 
House a peculiarity of the atmospheric system which has been 
adduced by the objectors to prove how unsuited it must be 
profitably to carry on a small and irregular traffic ; namely, 
that the greatest proportion of the expenses of haulage on the 
atmospheric principle are constant, and cannot be materially 
reduced, however small the amount of the traffic may be. This 
is, no doubt, a serious objection to the economy of the atmo'^ 
spheric system under the circumstances above alluded to. 
^ut, on the other hand, as the expenses do not increase in 
proportion to the frequency of the trains, it is to the interest 
of the Companies adopting the atmospheric principle to in- 
crease the amount of their traffic by running frequent light 
trains, at low rates of (are; by which the convenience of the 
public must be greatly promoted. Upon an Atmospheric 
Kailway the moving power is most economically applied, by 
dividing the weight to be carried into a considerable number 
of light trains. By locomotive engines, on the contrary, the 
power is most conveniently applied by concentrating the traffic 
in a smaller number of heavier trains. The rate of speed at 
which trains of moderate weight can be conveyed on an at« 
mospheric line, makes comparatively little difference in the 
cost of conveyance ; whilst the cost of moving trains by loco- 
motive engines increases rapidly with the speed. 

Now when it is considered tliat we surrender to great moa^ 
polies the regulation of all the arteries of communication 
throughout the kingdom, that it depends in a great measure 
upon their view of their interest when we shall travel, at 
what speed we shall travel, and what we shall pay, it becomes 
a material consideration, in balancing the advantages ensered 
to the public by rival systems, to estimate not so much what 
they respectively can do, but what, in the pursuit of their own 
emolument, they will do. 

The main objections of the opponents of the atmospheric 
svstem seem to rest, 1st, on the supposed increased ex^pense of 
the atmospheric apparatus over and above the saving made in 
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' tbe construction of the road ; 2nd, on the inconvenience and 
irregularity attending upon a single line. With reference to 
the last point, your Committee felt it their duty to direct their 
first attention to the question of security, and they have 
already stated that there is more security in a single atmo- 
spheric line than in a double locomotive. They may further 
observe, that they find the majority of the engineers who have 
been examined are decidedly of opinion that any ordinary 
traffic might be carried on with regularity and convenience by 
a single atmospheric line. 

Mr. Brunei has proposed to double the line in those places 
where trains are intended to meet ; and he has further shown 
that in a hilly country, with long planes of sufficient inclina- 
tion to allow of the descent of trains by the unaided power of 
gravity, it might be possible to effect this object without the 
expense of the tube. 

With respect to expense, and to some other contested points, 
your Committee do not feel themselves competent to report a 
decided opinion. It would scarcely be possible at the present 
time to institute a fair comparison of a system which has had 
16 years of growth and development, with another which is as 
yet in its infancy. That comparison would, after all, be very 
uncertain ; it must depend much on details of which we are 
ignorant; much on scientific knowledge which we do not 
possess. 

There are, however, questions of practical importance, 
having reference to the present state of the railway bills be- 
fore the House, to which your Committee consider themselves 
bound to advert. 

There is a doubt raised in the Reports of the Board of 
Trade, whether the atmospheric system has been sufficiently 
tested to justify the preference or a line which can only be 
worked on the atmospheric system, or which presents gra- 
dients less favourable than a competing line for the use of the 
locomotive engine. 

If it were practicable to suspend all railway legislation until 
tbe result of the Devon and (Cornwall, and of the Epsom and 
Croydon atmospheric lines were known, it would be perhaps 
the most cautious and prudent course to wait that result ; but 
such a coarse, independent of all considerations of expediency, 
is evidently impracticable. Your Committee venture there- 
fore to express their opinion to the House, that in deciding be- 
tween competing lines of railway, those which have been set 
out to suit the atmospheric principle ought not to be considered 
as open to valid objection merely on account of their having 
gradients too severe for the locomotive, nor should they be 
tested in comparison with other lines solely by the degree of 
their suitableness to the use of the locomotive. 

No doubt in matters like these experience alone can decide 
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the ultimate result, but your Committee think that there is 
ample evidence which would justify the adoption of an atmo- 
spheric line at the present time. All the witnesses they have 
examined concur in its mechanical success. Mr. Bidder says, 
" I consider the mechanical problem as solved, whether the 
atmosphere could be made an efficient tractive agent. There 
can be no question about that ; and the apparatus worked, as 
far as I observed it, very well. The only question in my mind 
was as to the commercial application of it.'* Mr. Stephenson 
admits that under certain circumstances of graclients (1315), 
and under certain circumstances of traffic witho\it reference to 
gradients (1204), the atmospheric system would be prefer- 
able. 

While your Committee have thus expressed a strong opinion 
in favour of the general merits of the atmospheric principle, 
they feel that experience can alone determine under what cir- 
cumstances of traffic or of country the preference to either 
system should be given. 

22nd Jpril, 1846. 



UNITED STATES EXPLORING EXPEDITION. 

* 
Narrative of the United States Exploring Expedition during 
the years 183«— 1842, by C. Wilkes, U.S.N. 6 vols. 
Wiley and Putnam. 

This is a work of considerable importance, compiled un- 
der authority of the government of the United States : its 
statements may be received as well digested and authentic. The 
object of the expedition was the noble and usefuFone of bringing 
under the notice of the geographer, apd the man of research, 
regions of the earth hitherto Tittle known, if known at all. The 
result is most interesting; although much yet remains to be done 
to fulfil the intentions of the projectors of the expedition. Tired 
.as we are with the oft-repeated journals of tourists in the beaten 
tracks, it is really a pleasure to hail such an accession of informa- 
tion in regard to scenes so fresh and fruitful as those which occur 
in these volumes. So much as regards their matter ; of their 
manner, we have only to observe that, published in America, 
they are thoroughly American in style, exhibiting all thait high, 
vaunting, blustering tone to which the rising descendants of 
Old England are so prone. A few extracts will better serve to 
exhibit the variety of information, and the liveliness of style 
of this production, than pages of comment : — 
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THE ISLAND OF ST. JAGO. 

There are many high peaks and mountains in its centre ; 
which afford a fine background for the barren and uninteresting 
coast scenery. The time of our arrival was just after the rainy 
season, the island consequently presented a more verdant apr 
pearance than it does at other seasons of the year. Our con- 
sul, J. Gardiner, Esq., came on board, and made us welcome to 
all the island afforded. An officer was despatched to call upon 
his excellency the governor, to report our arrival, who proved 
to be a black man. Knowing that the regulations required 
permission for vessels to depart, the request was made during 
the interview, which he readily granted at any hour we chose. 
The town of Porto Praya is prettily situated on an elevated 

Eiece of table-land, and looked well from the anchorage. The 
ay is an open one, but is not exposed to the prevailing winds. 
There is generally a swell setting in, which makes the landing 
unpleasant and difficult. The only landing-place is a small 
rock, some distance from the town, and under a high bank, on 
which there is, or rather was, a fortification, for it is now en- 
tirely gone to decay. It commands the bay, and is situated 
about two hundred feet above the sea. The horizontal strati- 
fication of the red and yellow-coloured sandstone shews most 
conspicuously in this cliff, and forms one of the most remark- 
able objects on this part of the island. It is of tertiary forma- 
tion, and contains many fossils. I regretted extremely that 
my time did not permit me to make a longer stay, as we left 
the island under the impression that there is much here to be 
found that is new in the various departments of natural history. 
Between this bluff and the town is an extensive valley, in 
which there are many date-palms, cocoa-nuts, and a species of 
aloe. On landing, a stiranger is immediately surrounded by 
numbers of the inhabitants, with fruit, vegetables, chickens, 
turkeys, and monkeys, all pressing him with bargains, and 
willing to take any thing for the purpose of obliging their cus- 
tomers. Many of them continue to follow until they meet with 
some new customer. The soil, rocks, and every thing around 
on the surface, show unequivocal marks of volcanic origin. 
The rock above the tertiary formation is a thick bed of cellular 
lava« witli fragments of the same strewn in every direction over 
it. A thin and poor soil gives but little sustenance to a light 
herbage. Goats and asses are found in great numbers grazing 
upon it. The length of our visit did not permit us to make 
much examination, yet the character of the vegetation was un- 
equivocally African. The walk from the landmg to the town 
is exceedingly fatiguing, and the road deep wiih sand. The 
first view of the town on entering it is any thing but striking. 
and all the ideas formed in its favour are soon dispelled. The 
houses are whitewashed, and in general appearance resemble 
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those inhabited by the lower orders in Madeira, but they are 
much interior even to them. The north-east of the town is 
composed of rough stone houses, covered with palm leaves. 
The streets are wide, and in the centre is a large poblic square, 
the middle of which is occupied by a small wooden moniiment» 
said to be emblematical of royalty ! A chapel, jail, and barracks 
constitute the principal public buildings. The fort, which 
flanks the town, is almost entirely in decay. This is the case 
with almost every thing we saw here : the place is, indeed, 
little better than an African town. The honses are of stone, 
one storey high, partly thatched, and others tiled. Their in- 
terior presents only a few articles of absolute necessity. Of 
comfort and cleanliness, in our sense of the words, they bave 
no idea. The houses and streets are filthy in the extreme, and 
in both of them, pigs, fowls, and monkeys appear to claim, and 
really possess, equal rights with the occupants and owner. 
The population is made up of an intermixture of descendants 
from the Portuguese, natives, and negroes from the adjacent 
coast. The Negro race seems to predominate, woolly hair, flat 
noses, and thick lips being most frequently met with. The 
number of inhabitants in St. Jago is about thirty thousand. 
Porto Praya contains two thousand three hundred, of which 
number one hundred are native Portuguese. The language 
spoken is a jargon formed by a mixture of the Portuguese and 
Negro dialects. Most of the blacks speak their native tongue. 
Mr. Hale, our philologist, obtained here a vocabulary of the 
Mandingo language, and found it to agree with that given by 
Mungo Park. 

PSTCHERAI WOMEN. 

The women were never suffered to come on board. They 
appeared modest in the presence of strangers. They never 
move from a sitting posture, or rather squat, with their knees 
close together, reaching to their chin, their feet in contact, and 
touching the lower part of the body. They were extremely 
ugly. Their hands and feet were small and well-shaped, and 
from appearance they are not accustomed to do any hard 
work. They appear very fond and seem careful of their young 
children, though on several occasions they offered them for 
sale for a trifle. They have their faces smutted all over, and 
it was thought, from the hideous appearance of the females, 
produced in part by their being painted and smutted, that 
they had been disfigured by the men previous to coming along- 
side. It was remarked that when one of them saw herself in 
a looking-glass, she burst into tears, as Jack thought from 

Eure mortification. The men are employed in building the 
uts, obtaining food, and providing for their other wants. 
The women were generally seen paddling their canoes. When 
this party of natives left the ship and reached the shore, the 
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women remained in their canoes, and the men began boilding 
their temporary huts ; the little children were seen capering 
quite naked on the beach, altboi:^h the thermometer was at 
40 degrees. On the hut being finished, which occupied 
about an hoar, the women went on shore to take possession of 
it. They all seemed quite happy and contented. Before 
they left the ship, the greater part of them were dressed in 
old clothes, that bad been ffiven to them by the officers and 
men, who all shewed themselves extremely anxious to ** make 
them comfortable." This gave rise to much merriment, as 
Jack was not disposed to allow any difficulties to interfere in 
the fitting. If the jackets proved too tight across the shouU 
ders, which they invariably were, a slit down the back effec- 
tually remedied the defect. If a pair of trousers was found 
too small around the waist, the knife was again resorted to, 
and in some cases a fit was made by severing the legs. The 
most difficult fit, and the one which afforded the most merri- 
ment, was that of a woman to whom an old coat was given. 
This she concluded belonged to her nether limbs, and no signs, 
hints, nor shouts could correct her mistake. Her feet we 
thrust through the sleeves, and after hard squeezing she suc- 
ceeded in drawing them on. With the skirts brought up in 
front, she took her seat in the canoe with great satisfaction, 
amid a roar of laughter from all who saw her. 

THE CHILIANS. 

The Chilians are extremely fond of the dance called the 
samacueca. This may be called the national dance, and is in 
vogue among the common people. It is usually performed at 
the chingano, which is a kind of amphitheatre, surrounded by 
apartments where refreshments, including strong drinks, are 
sold, and ise^enerally well filled with both sexes. The dance 
is performed on a kind of stage, under an open shed. The 
music is a mixture of Spanish and Indian, and is performed 
altogether by females, on an old-fashioned long and narrow 
harp, one end of which rests on the lap of the performer, and 
the other on the stage, ten feet off. A second girl is seen 
merrily beating time cm the sounding-board of the instrument. 
On the right is another,^ strumming the common chords on a 
wire-strinff guitar or kitty, making, at every vibration of the 
right hand, a full sweep across all the strings, and varying the 
chords. In addition to this they sang a national love-song, in 
Spanish, at the top of their voices, one singing a kind of alto ; 
the whole producing a very strange combination of sounds. 
The dance is performed by a young man and woman; the 
former is gaudily decked in a light scarlet jacket, embroidered 
with gold la^ce, white pantaloons, red sash, and pumps, with a 
tiny red cap ; whilst that of bis partner consists of a gaudy 
painted muslin dress, quite short and stiffly starched, not a 
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little aided by an ample pair of hips ; thrown over all is a rich 
coloured French shaw] ; these, with well-fitted silk stockings, 
complete her attire. These last are in true characteristic of 
the Chilian women of all classes, and they take no pains to 
conceal them. One not unfrequently sees the extravagance 
of silk-stockings in the washerwomen at their tubs, and even 
with their hands in the suds. The dress in general fits neatly, 
and nature is not distorted by tight lacing, or the wearing of 
corsets. Nothing is worn on the head, and the hair being 
parted, and equally divided from the forehead back to the 
neck, hangs down in two long plaits on each shoulder to the 
waist. The style of dancing is somewhat like a fandango. 
The, couple begin by facing each other, and flirting handker- 
chiefs over each other's heads, then approaching, slowly re- 
treating again, then quickly shooting off to one side, passing 
under arms without touching, with great agility, rattling and 
beating time with castanets. Their movements are quite 
graceful, those of their feet pretty, and withal quite amorous ; 
the gestures may be readily understood, not only by the native 
audience, but by foreigners. I cannot say much for its moral 
tendency. 

GIMBLET FAITH. 

This new faith has made some progress among these 
islands, and has the following singular origin : a native 
of Savaii, by name Seeovedi^ was taken from that island by a 
whale-ship, and did not return for several years. During his 
absence he visited several ports, where it would seem he 
obtained some notions of the forms and ceremonies of the 
Roman Catholic Church. Possessed of considerable natural 
shrewdness, he founded on this knowledge a plan to save him- 
self from labour for the future, by collecting followers at 
whose expense he mieht be maintained. During his absence, 
and while on board the whale-ship^ he had received, as is usual 
in such cases, instead of his native name, that of Joe Gimblet; 
and this cognomen is now firmly attached to the sect of which 
he was the founder. Having formed the plan of founding a 
sect, he did not scruple as to the means of carrying it into 
effect ; for he boldly claimed a heavenly mission, professing 
to hold converse with God, and asserting that he possessed the 
power of working miracles, raising the dead, &c. He soon 
gained many proselytes, and had attained great consideration 
and authority, when, unfortunately for him, he was called upon 
to exert his pretended power of raising the dead by restoring 
to life the favourite son of a powerful chief called Lelomiava, 
who had been murdered. Joe did not hesitate to undertake 
the accomplishment of this miracle. He in the first place 
directed a house to be built for the reception of the body, and 
wheu it was finished be required that it should be supplied 
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wiCh the best provisions. In conformity with this requisition, 
the choicest articles of food that could be obtained were 
regularly handed to Joe for the use of the defunct, upon whom 
he alone waited, while every other person except the chief and 
himself was excluded from the building. The food thus regu- 
larly supplied as regularly disappearea ; and Joe assured the 
chief that his son had eaten it, and under this bountiful allow- 
ance would soon recover his strength and walk forth. In this 
way time wore on, until the patience of the old chief began to 
show symptoms of bein^ exhausted. This somewhat alarmed 
Joe ; but as he was a fellow of infinite resources, he contrived 
to evade inquiry and procrastinate, hoping, no doubt, 
that some lucky incident might turn up, by which he 
should be enabled to extricate himself .froo^ tne dilemma. 
Unfortunately for him, however, after another month of 
anxious suspense, the old man's pigs and taro fell short, 
notwithstanding the chiefs depenaants had for a long time 
been restricted from using them. All of them were in fact 
much reduced by their compulsory fast, with the exception of 
Joe, whose rotundity of form seemed to indicate that he at 
least ran no risk of starvation. Whether it were owing to the 
suspicions which his jolly appearance excited, or that he began 
to entertain doubts of Joe^s supernatural powers, is not known; 
but one day old Leiomiava determined to satisfy himself of 
the progress making in the restoration of his son. With this 
design he entered the house, and was shocked with the sight 
of his son*s body in a state of loathsome putridity. He imme- 
diately summoned Joe, and informed him that it was time that 
the promised miracle should be accomplished, adding, that it 
must be done by morrow*s dawn. Joe immediately redoubled 
his exertions, and prayed hastily to all the saints of his calen- 
dar. He, however, knew full well what would be his fate if 
he remained to encounter on the morrow the anser of the 
savage chief. He therefore effected his escape during the 
night, and made his way to his native island. There he 
remained for some time incog., but now ventures to appear 
openly, practising his impositions boldly, and is the worst 
antagonist the missionaries have to deal with. This story was 
related by the old chief himself, who, instead of finding his son 
restored to life, was compelled to bury his body, which he did, 
•with the exception of the head. This he put in a box, and sus- 
pended beneath the peak of the roof of his house, where it 
remains, a witness of his credulity and of the gross imposition 
that was practised upon him. While the party remained at 
Siusinga, a sick native was brought from the coast to a 
neighbouring house, and their host, the Oimblet priest, was 
called upon to pray for him. This afforded them an opportu- 
nity, that might not otherwise have occurred, of learning some 
fisicts in relation to the ceremonies of this sect. On this occa- 
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sioDy the priest approached the konse where the sick mim lo^, 
aod when upon the atone platform in front of it, he drew 
forth a book from the folds of taps in which it had been 
carefully enveloped. He then called upon Jehovah, returning 
thanks for the many blessings which nad been conferred on 
his people, and asked for a continuance of the same, invoking 
the name of Jesus. He ended by inquiring the divine pleasure 
concerning the sick man, and begjscing mercy for him. The 
nature of the book could not be distinctly seen, as it was again 
carefullv inclosed in the tapaas soon as^be ceremony was over; 
but so lar as it was visible, it bore an unquestionable resera* 
blance to a blank note-book! The proselytes of this sect, in 
case of sickness, confess their sins to one another, and have a 
number of &st-days, which are rigidly kept. Their Sabbath 
occurs onlv once a month, and is celebrated by the firing of 
guns and the puerile mummery in which their worship consists. 



Uie Miner's Advocate. Newcastle upon Tyne. 

We rejoice to see this spirited periodical appear again, ** An 
old friend with a new face/' It was during its former career 
the undaunted advocate of a class of great importance to the 
community, whose claims to its consideration have been gene- 
rally neglected. The labourer beneath the bowels of the earth, 
by his unwearied activity and constant energy, accumulates 
wealth, not for himself, but for the careless and often im- 
provident proprietor of the soil. He is exposed to hardships, 
to dangers wiiich those who labour in the open fields for- 
tunately escape, and most certainly ought he to be defended 
against the evils which arise out of the neglect of those for 
whosebenefit he toils. Thisjournal, published on the spot wheje 
coal mines abound, has been fearlessly conducted, has been 
most useful, and promises to maintain its salutary career. 



SCIENTIFIC MEMORANDA, 

Bt John Josbph Lake. 

i. remarkable appearance of flies at belfast. 

During the summer of 1842, the first I spent in Ireland, 
there were several periods of very hot dry weather. On one 
of these occasions, in the beginning of June, when the air was 
very calm, I observed over the tops of the trees an appear- 
ance as of ascending smoke, which, on close examination, I 
found to arise from a multitude of flies hovering over them, 
not in a mass, but in the form of ascending columns, undu- 
lating from the gentle motion of the air. 
The above was not merely visible on the tops of a few trees, 
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but oyer every tree that I saw during a short walk out of the 
town. A gentlemsn informed me the following morning that 
he saw the same thing on the road between Carrickfergus and 
Belfast, and that it also appeared on the top of every hill 
along that road. I cannot say positively that I observed this 
myself; but I noticed what appeared to be a brown mist hang»- 
ing upon Divis. and the Black Mountain. Not cooeeiving 
that there could be such a collection of insects as would l^ 
visible on these points, the latter of which was about two 
miles and three quarters distant from the spot whence I saw it, 
and the former twelve miles, I paid 410 particular attention to 
it, which I have since regretted ; and not being an entomolo- 
gist, I neglected to find out what sort of flies they were that 
had congregated together in such myriads. 

Many of the common people in the neighbourhood who 
witnessed the rebellion of 1798, and who are, or pretend to 
be% very superstitious, seemed oppressed with gloom on 
account of this appearance ; for they said it was the fairies 
dancing, and that the like had not been seen since the summer 
before the rebellion ; and they appeared to regard it as an 
omen of a similar calamity, which apprehension the state of 
the country at the time seemed in some measure to justify. 

A similar gathering of flies was observed in the summer of 
1843, but to a less extent. 

II. APPEARANCE OP PRISMATIC COtOUBS BETWEEN THE 
SUN AND THE OBSERVER, AT BBLPAST. 

The rainbow is generally, if not always, seen in that part of 
the sky which is opposite to the sun. I am not aware of any 
instances upon record where it appeared in any other way, 
though it has been seen in various forms as distorted and in- 
verted bows, red bows have also been seen, and an unusual 
number have sometimes been visible at once. 

In the Polytechnic Review^, is recorded a mist bow, ob- 
served at Belfast. I have seen this c^nite perfect, with the 
colours more distinct than formerly, during the past winter. 

On the morning of Good Friday, the 21st of March last, 
at twenty minutes after six, a.m., having occasion to be up 
through a member of my family being unwell, I perceived 
three colours of the spectrum considerably to the southward, 

■ The lower orders in Ireland do not always confine themselves strictly to 
truth when conversing with strangers on their superstitions, antiquities, &c. 
Many of them retail stories on these subjects which it requires little dis- 
crimmation to see are their own invention. The^ abo will frequently 
pretend to believe thines that they have no faith in, and to be ignorant 
where they are very well informed; so that a stranger should be careful in 
retailing as genuine what he hears casually by the way. I might instance 
the story of «* Tim*s Pipes" and the fairies in Kohl's *' Ireland " as an instance 
of this practice, where it is clear the narrator did not believe a word of what 
he was telling the author. This prevails most in the south and west, 
where they have more wit and vivacity than in the north. 

b Vol. I. New Series, p. 81. 
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but between me and the sun. They were in the form of a ver- 
tical band between two banks of cloud through which the 
latter appeared. Red was nearest to the sun, next orange, and 
lastly, yellow. The appearance was produced by vapour beyond 
the clouds, for the dark streaks that passed across the sun also 
crossed the band of colours, concealing both as far as they 
extended. The openings in the clouds ^through which the 
sun and coloureci band appeared, disclosed a very watery 
atmosphere beyond them, that reduced the light of the sun to 
a dull gold colour. The day turned out very wet. As the sun 
arose tne coloured band gradually disappeared, becoming in- 
visible first at the part next to the horizon. Twenty minutes 
elapsed from the time I first noticed it until its disappearance. 
I should have attributed it to the vapours from tne Castle^ 
reagh hills that produced the false moon on the 12th of July, 
1843% but the aark streaks passing across and hiding the 
colours proved that it resulted from vapours beyond the 
clouds in the horizon. 

THB PRODUCTION OF EARTHQUAKES BT THB ELECTRIC FLUID. 

Those of the readers of the Polytechnic Review who have 
been interested in an article which appeared lately in it under 
the above title, will doubtless have noticed an account of the 
'* effects of earthquakes on clocks in Granada," recorded in 
the part for February last, page 157. * 

It any thin^ was wanting in that paper' to confirm the 
theory of the electric origin of these catastrophes, it was mag- 
netic observations during their occurrence. I was, indeed, 
anxious to procure such, to add to the evidence therein ad- 
duced, but had no success. The paragraph in question has, 
however, afforded it ; for the revolution of the compasses on 
their pivots in the Thames steamers at the time of the shock, 
could only have resulted from electricity, which confirms the 
truth of the theory even more than Dr. Zusso's experiment. 

Since the publication of my article alluded to above, I have 
also fallen upon another remarkable fact in connexion with 
the subject, namely, the occurrence of lightning during^ an 
earthquake. It is recorded in Dr. Howell's History of Eng- 
land, page 121, (a curious little work, published in the reign 
of Charles II.,) to have happened in the reign of William II. : 
the lightning is described as being " vehement," and '* leaving 
an intolerable stink behind it." 

These incidents render the testimony in favour of the electric 
origin of earthquakes most complete; the first showing the 
fluid actually in motion by its magnetic effects ; the second 
showing it simultaneously m motion in the atmosphere and in 
the soil, accounting for the noises in the air as well as in the 
ground which attend these phenomena. 

■ Vol. I. New Series, p. 81. 



INDEX. 



Aerial Nayigation, 229. 
Agricultural Chemistry, 861, 450. 

Royal Society, 884. 

Alpaca Textures, 38. 
Anastatic Printing, 157, 375. 
Archimedean Railway, 880. 
Architecture, NaTsl, 272. 
Art, Prospects of British, 268. 
Atmospheric Railways, 16, 846. 
Aurond Appearances, 826. 
Austin's Patent, 218. 

Bird's Law a Rule of Life, 49. 
Borron on Mariner's Compass, 140. 
British Archaeological Association, 420. 

Artists, 810. 

National Sculpture, 401. 

Buenos Ayres and Monte Video, 276, 834. 
Burford's Panorama, 896. 
Burnett's, Sir William, Patent, 804. 

Celestial Glohe, 62. 

Chemistry, 84. 

Chess by Electric Telegraph, 840. 

Civil Bngineers, 56, 64. 

Clanny's Safety Lamp, 12. 

Collieries, Explosion of, 86, 175, 241. 

Colours, Juxtaposition of, 171. 

Combustion, Lake on, 5. 

Concussion and Percussion Shells, 284. 

Confessions of the Ideal, by T. Powell, 55. 

Creation, Vestiges of, 488. 

Crumpe, Miss, on Mesmerism, 128. 

Drama, The, 68, 159, 289, 818, 897. 

Earthquakes, 801. 

Electric Telegraph, 8, 284, 840. 

Eloquence and Poetry, 890. 

Equatorial Monument, 57. 

Entailed Estates, Improvement of, 857. 

Exhibitions, the Water Colour, 887. 

Explosion at Hnswell, 71, 86, 175, 241. 

Eyes, A Chapter on, 869, 408. 

Faraday on Anastatic Printing, 375. 
Fine Arts, 65, 462. 
Fire, Protection of Dresses against, 81. 
Frescoes in the New Houses of Parlia- 
ment, 146. 

VOL. II. — N 8. 



Geographical Society, 156, 285, 882. 
Gferman Porcelain Ware, 84. 
Glass Making in Egypt, 821. 
Goldsmiths of Eg>'pt, 342. 
Guano, 161. 

Harbours, Improvements in, 191. 
Haydon's Lectures on Painting, 120. 
Houses of Pariiament, 895. 
Hunt's, Leigh, What is Poetry? 60. 

Institute of British Architects, 386. 
Institution, British, 286. 

Lake on Pyrogen, 4. 
Lamp, Clanny's Safety, 12. 
Loncarty, Battle of, 307. 
Louvre, The, 813. 

Magneto-Electro-Telluric Battery, 455. 
Mallalieu on Buenos Ayres, 276, 334. 
Manoeuvres, Ship, 395. 
Map of Europe, Wyld's, 813. 
Mariner's Compass, Mrs. Borron on, 140. 
Mesmerism, Letters on, 128, 185. 
Mineral Waters, 289. 
Miners Advocate, 474. 
Mosaics, Glass, 258. 
Musicians, British, 67, 316. 
Music, New, 67. 

Naples Mineral Waters, 289. 
Notes on New Books, 116, 215. 

Ozone, On the Nature of, 260. 

Painting and Design, 120. 

Paraguay, 394. 

Parlby on the Zodiac, 329. 

Peru, Discoveries in, 896. 

Pilbrow's Atmospheric Railway, 20, 850. 

Poor, Dwellings of the, 299. 

Porcelain Ware, 34. 

Painting, 393. 

Power^s (Hyam) Greek Slave, 462. 
Projectile Weapons of War, 24, 99, 198. 
Prussic Acid, 225. 
Pye on Art, 263. 
Pyrogen, 4, 98, 259. 

I I 



478 



INDEX. 



Baflway, Atmospheric, Si6. 

across the Isthmus of SaeS| 187. 

Bailways, Atmospheric Principle for, 463. 

Prevention of Accidents on, 1. 

Home, 809. 

Bosas, General, 277, ^86. 

Eoyal Academy, 458. 

SalTR^ Company, The, 158, 218. 

Scientific Memoranda, 474. 

Scoffem «n Projectile Weapons, 24, 99, 

198. 
Sculpture, Oonnt Hawks le Grice on, 41. 
Signs of the Zodiac Sxplained, 329. 
Silliman*s Americui Journal of Science^ 

309. 
Smith's Patent Wire Rope, 252. 
St. John Percy's lUostratioDA' of Indian 

Life, 221. 



Sugar, Purification of, 288. 
Symonds', Sir William, NaTal Architect 
ture, 272. 

Taylor's Thermometrical Tables, 155. 
Telegraph, Electric, 3, 284, 840. 
Telescope, Lord Kosse's, 354. 
Theory of the Universe, 314. 
Time Works Wonders, 397. 
Tunnel, Ancient, 231. 
Metropolitan, 313. 

United States Bzploring Bxpedition, 468. 
Urinary Deposits, Bird on, 55. 

Walton on Guano, 161. 
Weale's Quarterly Papers, 810. 
Weaving, GKlroy on, 96. 
Wilmot's Midshipman's Friend, 228. 



C. Woodfalland Son, Printon, Aogtl Court, Skinner Street, London. 



■ i 



> 



